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by 


Eric Selander 


The sympathetic nervous system and the chromaffin or epimephrine- 
forming system are intimately interrelated embryologically and anato- 
mically as well as functionally. The sympathetic nervous system con- 
sists of the ganglionated cord with its ganglia and the sympathetic ner- 
vous fibers issuing from them, which follow the vessels to all the organs 
of the body. Throughout the plexuses of the fibers can be found ganglia 
of various sizes. The chromaffin system consists partly of independent 
collections of chromaffin cells (pheochromocytes), the paraganglia (e. g. 
the carotid gland and Zuckerkandl’s body) and partly of chromaffin 
cells deposited in the ganglia of the sympathetic nervous system. (The 
adrenal medulla, for example, is composed of chromaffin cells and sym- 
pathetic ganglial cells.) 

The cells which make up these two systems, the sympathetic ganglial 
cells and the chromaffin cells, are formed embryologically from com- 
mon mother cells, the sympathogonia, which in size and appearance are 
greatly reminiscent of lymphocytes, i. e. they have a rounded, highly 
stainable nucleus and scanty protoplasm. 

uring their development into ganglial cells and chromaffin cells 
they pass through an intermediate stage when they are called sympatho- 
blasts or pheochromoblasts, as the case may be. These have larger nuclei 
and more abundant protoplasm which, in the sympathoblasts, can be 
stained with eosin and, in the pheochromoblasts, shows beginning chrom- 
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affinity. The cell which finally develops from a sympathoblast, the 
ganglial cell, is round or oval with a unilateral, spigot-like prolongation. 
The nucleus is bladder-shaped and carries a highly stainable nucleolus. 
The chromaffin, cell which is the final result of the other line of develop- 
ment hasfa similar construction, but in the protoplasm can be seen 
granules which take on a brown or greenish color following fixation 
with chrome salts. 

The formation of a tumor can occur in any of the developmental 
stages, the growth being named after the various original cells, accord- 
ing to the following sc -heme: 

Sympathogonioma 


A 


SYMPATHOGONIA 


A 
Sympathoblastoma SYMPATHOBLASTS PHAEOCHROMOBLASTS > Phaeochromoblastom 
Ganglioneuroma < GANGLIAL CELL PHAEOCHROMOCYTES > Phaeochromocytoma 
(chrom. ffi..oma) 
Fig. 1. Scheme. 


Gianglioneuromas and pheochromocytomas consist of highly differ- 
entiated cells and are of a benign nature. Pheochromocytomas, which 
are also called chromaffin tumors or chromaffinomas, may lead to an 
increased formation of adrenalin, which finds clinical expression in pa- 
roxysmal hypertonia, amongst other things. The embryonal tumors 
which become differentiated in this direction may give the same symp- 
toms (HEDERSTAD, LINDE). 

The three other forms of tumor are made up of the embryonal tu- 
mors of the sympathetic nervous system, of which the sympathogo- 
nioma is the least differentiated. Microscopically, it exhibits closely 
packed cells the size of lymphocytes with round, hyperchromatic nuclei 
and scanty protoplasm. One usually also finds more developed cellular 
forms, with paler nuclei and more abundant protoplasm, and, in the 
case of differentiation toward sympathetic ganglial cells, fibrillar for- 
mations also. These are embryonal nerve fibers and do not react to stain- 
ing in the manner characteristic of collagen, fibroglia or neuroglia. The 
fibrils are often collected in groups within a circular cellular arrange- 
ment called a roset. The transition to more mature forms is naturally 
not clearly defined, but consists of.an increasing preponderance of sym- 
pathoblasts in the one case and of pheoc -hromoblasts in the other. 

WIEsEL demonstrated sympathogonia in the adrenal medulla in new- 
born children; they decrease in number with age, however. The presence 
of immature cells is naturally possible in any ganglion or paraganglion., 
that is to say, embryonal tumors of the sympathetic nervous system may 
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arise in practically any part of the body. In the majority of the approxim- 
ately 200 cases of tumors published, however, the growths originated in 
the adrenal medulla and the region of the ganglionated cord. In only a 
few did the growth arise in the sympathetic periphery, e. g. in the sym- 
pathetic plexus around the femoral artery in a girl of two years (Ewe). 
This circumstance does not, however, nec -essarily justify any conclusions 
regarding the most common site of origin of the tumors. For the histol- 
ogic diagnosis is difficult, due to the similarity with sarcoma, partic- 
ularly the small-celled round cell sarcoma which, alternating with 
lymphosarcoma, used to be the usual diagnosis of these tumors. The 
genesis is naturally more easily understandable when the tumors arise 
in an anatomically well delimited formation, such as the adrenal gland 
or the large ganglia of the ganglionated cord, since the infiltrative growth 
very soon confuses the gross picture. In other words, it is possible that 
many of these tumors have been and still are diagnosed as sarcoma, 
particularly since the discovery of their neurogenic nature was not made 
until a relatively late date. Admittedly, it was hinted at by Vircnow 
in 1864 and by MarcuHanp in 1891, but it was not finally established 
until about 1910 by Pick, Wricut and LANDAU, in particular, by means 
of histologic investigations which disclosed the similarity in structure 
of embryonal sympathetic tumors and adrenal medulla tumors, amongst 
other things. Ewing pointed out in his »Neoplastic Diseases» (1928) 
that most ‘retroperitoneal round cell sarcomas in children and many 
embryonal tumors arising in the region of the ganglionated cord and 
the periphery of the sympathetic nervous system should probably be 
counted in this group of tumors. The same author also reported a few 
cases of cerebral involvement. 

Practically all these embryonal tumors of the sympathetic nervous 
system are malignant. It follows from the genesis that they are most 
commonly found in children. They are often congenital. The clinical 
picture has no specific characteristic, except in the cases in which the 
tumor develops in a chromaffin direction, when, in rare cases, hyper- 
production of adrenalin may manifest itself as paroxysmal hypertonia. 
Metastases attack mainly the lymph glands, the liver and the bones. 
Metastasis to the lungs is less common. Skin metastases are sometimes 
found. The disease picture is dominated sometimes by the primary tu- 
mor and sometimes by the metastases. Two main types of extension 
from tumors arising in the adrenal medulla are generally cited. One is 
named after Pepper, the other after Hurcuinson, which workers in 
1901 and 1907, respectively, published a few cases of adrenal tumors 
At that time these tumors were called sarcoma, but research on the part 
of later workers revealed that most of them were embryonal sympathetic 
tumors. In PEppErR’s cases the metastases were mainly found in region- 
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Fig. 2. Case I. Metastases, partly operated on, from sympathogonioma in 
the adrenal body. 


al lymph nodes and the liver, with clinical abdominal tumors as the 
result. In HurcHinson’s cases, on the other hand, the metastases first 
appeared in the skeleton, particularly in the orbital walls in the skull, 
which resulted in exophthalmos and discoloration of the eyelids often 
long before the primary tumor could be demonstrated. This type, which 
from a diagnostic viewpoint is particularly tricky (see case 1), suggests 
extension primarily via the blood vessels. PEPPER’s type, on the other 
hand, is spread mainly through the lymphatics. 

In the bones the metastases grow partly in the medulla and partly 
subperiosteally. From the medulla the process extends to and wears 
away the cortex, which is shown in the roentgenogram as multiple, 
patchy areas of rarefaction, which usually are well delimited. The sub- 
periosteal metastases elevate the periosteum, which generally reacts 
with the formation of bone. In advanced cases the line of periosteal 
ossification is penetrated and spiculas appear at right angles to the bony 
surface. The changes are most commonly found in the shafts of the long 
bones and the skull. The metastases often develop symmetrically, par- 
ticularly in the metaphyseal regions of the long -bones. 

The two cases described below may serve to illustrate the diagnostic 
difficulties. 

Case 1. B. K. B., born on March 28, 1939. At one year old the patient showed bluish 
discoloration of both eyelids and increasing swelling of the lateral margin of the left 
orbit. Roentgen examination at the nearest hospital showed only decalcification in the 
left orbital region. Operation revealed a subperiosteal, blue-red, shining, rather soft 
tumor growing in from the latero-inferior margin of the orbit and not clearly delimited 
from the upper jaw. The tumor was scooped out, and abundant spiculas were found. 
The microscopic diagnosis was sarcoma of the bone. The patient was discharged for later 
roentgen treatment. She did not return, however, until one year later, when it was found 
that for five months she had had a swelling around the right eye with exophthalmos. 
In addition the left angle of the jaw was swollen. The patient was then referred to Ra- 
diumhemmet. 

On admission to this hospital, the patient, now two years old, showed right-sided 
exophthalmos and a hard swelling of the lateral and superior orbital margin as well as 
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of the left angle of the jaw (fig. 2a). Roentgen treatment was instituted on the basis 
of the earlier diagnosis of bone sarcoma. With a filter of '/, Cu. + 1 Al. altogether 1,800 r 
in doses of 300 r was given to the right orbit from the front and 2,400 r from the side. 
All the figures refer to skin doses. In the same way 1,200 r was given to the left angle 
of the jaw. The patient was pulled down by the treatments and the effect on the tumors 
was insignificant at first. The growths were considered to be resistant to irradiation and 
the patient was discharged. Three months later, however, the surprising news came that 
a considerable improvement could be noted. Consequently, the patient was readmitted 
to Radiumhemmet on January 12, 1942, at which time palpation revealed only a bean- 
sized, hard lump under the lateral portion of the superior margin of the right orbit as 
well as a mild swelling of the lateral margin of the left orbit (fig. 2 b). Otherwise no ab- 
normality could be found. The regression of the tumors and improvement in the general 
condition were scarcely in character with the diagnosis of sarcoma. 

A complete roentgen examination of the skeleton was made. This disclosed irreg- 
ular, partially confluent areas of rarefaction alternating with patches of sclerosis in the 
frontal bone and the orbital walls on both sides (fig. 3). The special roentgenograms also 
revealed areas of rarefaction in practically the whole bony structure of the face as well 
as in the anterior parts of both temporal bones. The shaft of the right tibia showed a 
long patch of rarefaction with arrosion of the cortex (fig. 4). Minor changes were seen in 
some of the metacarpal bones on both sides and in the shaft of the left femur. Compari- 
son with roentgenograms from 1940 and 1941 showed progress within the skull. The 
yeneral picture of the abdomen disclosed a group of grain-sized areas of calcification 
next to the superior pole of the right kidney. This caused us to make a urographic exa- 
mination, which showed that the calcification lay at the sight of the right adrenal body 
and that the kidney was dislocated caudally (fig. 5). 

Here, therefore we have a three-year old girl with a disease history of two years, 
who exhibited an expansive, partially calcified process in the region of the right adrenal 
hody as well as multiple skeletal changes, mainly in the skull. The diagnosis was con- 
sequently changed to embryonal sympathetic tumor arising in the right adrenal body. 
Histologic examination of a specimen from the orbital tumor, for which the patient had 
heen operated upon nearly two years previously, was made at the Tumor-Pathologic 
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Fig. 4. Fig. 5. 
Fig. 4. Case I. Metastasis from sympathogonomia in the right adrenal body. 
Fig. 5. Case I. The primary tumor, partly calcified, dislocating the kidney caudally. 


institution of Radiumhemmet. The pathologist’s report follows (fig. 6): The preparations 
showed vegetations of a malignant tumor growing in closely-packed confluent groups 
in fairly loose connective tissue, which was rich in small vessels and contained extensive 
hemorrhagic foci as well as occasional fragments of bone. The cells of the tumor were 
small to mediumsized. Their nuclei were somewhat bladder-shaped and about twice as 
large as the nuclei of lymphocytes and they exhibited coarsely flaky chromatin and fairly 
large nucleoli. The cells showed some degree of polymorphism. Only occasional cells 
showed mitosis. There were a few hyperchromatic giant nucleus formations. Rosets were 
suggested in one or two places, but never distinct. No distinct cellular borders could be 
seen. In several places distinctly reticular, fine-fibred structures were observed. This 
fibrousness was most clearly seen in the preparations stained according to Mallory’s 
method, in which the network had taken on a blue color. 

The tumor structures did not correspond with an osteogenic or periosteal sarcoma. 
They did correspond well, however, with the structure of a metastasis from an embryo- 
nal adrenal tumor, particularly a sympathogonioma, although with a certain differen- 
tiation (sympathoblastoma). 

Microscopic diagnosis: Malignant tumor, the structure of which corresponded well! 
that of a metastasis from an embryonal adrenal tumor. (O. ReUTERWALL and L. SANTEs- 
SON.) 

The diagnosis made it clear that irradiation could only have a palliative effect. 
These tumors, both the primary growth and the metastases, are, namely, sensitive to 
irradiation, but recur. (PATSCHADJI and others.) 
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The primary tumor was treated 
with 1,750 r on each of two fields, 
f rom the back and from the front, in 
doses of 250 r using a filter with 
1’, Cu. + 1 Al. In the same way the 
right tibia was given 1,000 r on each 
of two fields, one medial and one 
lateral, while each half of the lower 
jaw received 5 x 150 r. A beginning 
recurrence in the lateral margin of 
the left orbit was given 2 x 300 r, 
after which the treatments had to be 
discontinued due to decreasing blood 
values, which at admission were as 
follows: Hemoglobin, 72 per cent; 
erythrocytes, 3,700,000; leukocytes, 
3,600. Otherwise the patient’s general 
condition was relatively good during 
her stay in hospital. 


In this case the diagnosis 

could be made clinicoroentgen- 
ologically through the demon- 
stration of the primary tumor, Fig. 6. Case I. Microscopic picture of meta- 
which with this site and this stasis from sympathogonioma. 300 
type of metastasis (HuTCHIN- 
SON’s type) is often impossible to discover, despite impressive distant 
metastases. Calcified areas are relatively seldom encountered. In addi- 
tion, the roentgenologic bone changes are difficult to interpret. Ewine’s 
sarcoma, in particular, gives similar pictures. As a rule, however, the 
tumor is confined to one site in a single bone at the time of the 
appearance of the first symptoms, and lacks the capacity to form 
spiculas, which is typical of metastases of the embryonal sympathetic 
tumors. Other forms of sarcoma seldom extend to the bones. Chloroma 
sometimes causes changes in the orbital walls with exopthalmos, but 
is most commonly found during puberty and is generally accompanied 
by signs of leukemia. The blood picture and sternal puncture, if any, 
reveal leukemia and CoLLEY’s anemia, which also may lead to elevation 
of the line of periosteal ossification and to spiculas. The only form 
of lipoidosis which might be involved is the Hand-Schiiller-Christian 
disease, which, however, is characterized by large, circular defects in 
the skull, which appear to have been punched out. 

But the combination, multiple bone changes and expansive process 
at the site of one adrenalbody, allows of still another differential dia- 
gnostic possibility, viz., the malignant, so-called cortical carcinoma which 
originates in the cortical cells of the adrenal body. However, only a 
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Fig. 7. Case Il. Metastases from sympathogonomia in the adrenal body. 


handful of cases of this tumor have been definitely established, and the 
metastases showed scarcely any tendency to attack the bones. 

Due to the early extension of the embryonal sympathetic tumors, 
rational therapy (removal of the primary tumor) is difficult to carry 
out. In the case described above the patient was still alive two years 
after the first symptoms, but will probably not survive for more than 
another year. 

These tumors are sometimes found in adults, due, it is believed, to 
groups of sympathogonia remaining latent for a long period. The litera- 
ture contains about ten cases of adults, the oldest patient being 47 years 
old (BLUMENSAAT). I shall now describe a case of embryonal sympathetic 
tumor in a woman of 21 years who was submitted to autopsy at Sahl- 
grenska Sjukhuset in Gothenburg. 


Case 2. B. V.8., born on January 16, 1919. The disease history had begun two years 


previously with tiredness and loss of weight. Six months later a glandular swelling ap- 
peared on the left side of the neck and was treated with roentgen at another hospital 
as tubercular lymphoma. However, the glands continued to grow, fulgurant pain de- 
veloped in the whole body and the patient became subfebrile. She was then admitted 
to Sahlgrenska Sjukhuset in July 1939, when a number of firm glands were felt in the 
left side of the neck and in the left supraclavicular fossa. Otherwise no pathologic fin- 
dings were made. One of the glands was removed for biopsy. The micrescopic diagnosis 
was tuberculosis. The patient was treated for six months under this diagnosis at a san- 
atorlum on the coast and in her home. Due to increasing pain in the body, particularly 
the hip joints, she was again admitted in February 1940 to Sahlgrenska Sjukhuset under 
the diagnosis, suspected polyarthritis. At that time, up to hazelnut-sized glands could 
be palpated on the left side of the neck, in addition to which mild paresis in the flexors 
of the hip joints was noted. The patient exhibited secondary anemia and a sedimenta- 
tion rate of 138 mm. in one hour. Renewed examination of an excised gland gave the 
diagnosis malignant tumor of sarcoma type. Palpation of the abdomen and the pelvic 
organs revealed nothing pathologic. 


> 
| 
| 


EMBRYONAL TUMOR OF THE SYMPATHETIC NERVOUS SYSTEM 9 


a. b. d. 
Fig. 8. Case II. Metastases from sympathogonioma in the adrenal body. Note the 
periosteal ossification on the shaft of the femur! (ce). 


Roentgen examination showed that the pelvis was dotted with irregular areas of 
rarefaction alternating with small patches of sclerosis, particularly around the sacro- 
iliac joints (fig. 7). Similar areas of rarefaction were seen in the lumbar spine (fig. 8 a), 
the right humerus (fig. 8 b) and the shafts of both femurs (fig. 8 c, d), of which the right 
showed a five-centimeter long line of periosteal ossification below the lesser trochanter 
(fig. 8 ec). Less pronounced changes of the same type were seen in the roof of the skull 
and the left humerus. 

Examination of material obtained in a sternal puncture and of medulla from the 
ilium indicated the probable diagnosis of myeloma. Enlargement of the liver and ascites 
made their appearance during the next few months. Death occurred on August 27, 1940. 

Autopsy revealed a larger than fist-sized nodular tumorous cake with a grey-white 
or dark red cut surface situated above and in front of the left kidney. No adrenal tissue 
could be found on the left side. The liver was dotted with metastases and both the ova- 
ries had been turned into nodular tumors nearly as large as tangerines. Tumerous glands 
were found along the length of the spine. The chest and abdominal organs otherwise, 
showed nothing of interest. 

The histologic investigation revealed an adrenal body of a peculiar, tumorous na- 
ture in the center of the large primary tumor or conglomeration of tumors in the abdo- 
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men. The usual structure of an adrenal body with central vessels and radicular columns 
of cells could be discerned. Islands of cells like sympathagonia and sympathoblasts were 
abundant, but were irregularly mixed with cell formations from the cortex, which, like 
the medullary elements, grew infiltratively. The only explanation was that the growth 
was a mixed tumor of medullary and cortical cells, a form of tumor which does not ap- 
pear to have been described heretofore. The surrounding tumors in the conglomeration 
consisted exclusively of sympathogonia-like cells, usually in syncytial groups and with 
fibre formations which were argyrophobe. They were collected in islands surrounded 
by thick connective tissue capsules in a manner most reminiscent of the sympathoglio- 
blastomas described by GELLERSTEDT and others. A few rosets were found and there was 
pronounced polymorphia. Occasional cells of the appearance of cortex were found, but 
they were more reminiscent of displaced cellular islands than tumor formations. The 
other metastases in the liver, ete., showed no cortical cells, but had primarily the charac- 
ter of sympathogoniomas or possibly embryonal gliomas. 

The diagnosis was malignant embryonal mixed tumor built up of both medullary 
and cortical cells from the adrenal body (VEJLENs). 

The primary tumor thus also exhibited embryonal cells from the adrenal cortex, 
but the sympathetic component dominated the disease picture through the metastases 
(A special pathologic study of this tumor will be published by Docent G. VEJLENs.) 


The probable clinical diagnosis in this case was myeloma. The roent- 
genologic bone changes had a metastatic character, but there was no 
clinical reason to suspect primary tumor in the digestive canal or the 
pelvic organs. Nor did the biopsy findings and the normal urine give 
any reason to suspect the urinary passages. Intravenous urography would 
probably have provided a hint as to the site of the primary tumor. 
Furthermore, the roentgenograms were not typical of myeloma,which 
is characterized by osteoporosis and clearly delimited defects in the 
skull and ribs. Instead, they suggested lymphogranulomatosis by reason 
of the important changes in the sacro-iliac regions, which might well 
have been caused by intruding granulations from the iliac glands. The 
gland removed for biopsy eliminated the possibility of the last-mentioned 
disease, however. 


SUMMARY 


The embryonal tumors of the sympathetic nervous system are relatively rare, ma- 
lignant tumors which arise from the common mother cells (sympathogonia) of the sym- 
pathetic ganglial cells and chromaffin cells, or from cells which have become more or 
less differentiated in one or the other direction. They may be found in any part of the 
body in which the sympathetic nervous system is represented by cells, but perhaps most 
commonly arise from the ganglionated cord or the adrenal medulla. They are most com- 
mon in children and are sometimes congenital. They metastasize to the liver, the lymph 
nodes and the bones. These tumors should be kept in mind in the presence of multiple 
bone changes in children. Clinical diagnosis is generally difficult, due to distant meta- 
stases appearing before the primary tumor has become demonstrable. 

Histologically, the tumor resembles small cell sarcoma, which explains why the 
microscopic diagnosis also is difficuit. 
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Despite considerable radiosensibility in the primary tumors as well as the metasta- 
ses, no permanent therapeutic effect has yet been secured, due partly to the fact that 
far-reaching extension has generally already occurred when the patient comes under 
treatment and partly to the pronounced tendency toward recurrence. 


ZUSAMMENFASSUNG 
N 


Die embryonalen Tumoren des sympathischen Nervensystems sind verhaltnismassig 
seltene, bésartige Tumoren, welche ausgehen von den gemeinsamen Mutterzellen 
(Sympathogunien) der sympathischen Ganglienzellen und der chromaffinen Zellen oder 
von solchen Zellen, welche sich bereits in der einen oder der anderen Richtung mehr 
weniger differenziert haben. Sie kénnen sich im Kérper iiberall dort finden, wo das 
sympathische Nervensystem durch Zellen vertreten ist; aber am hiufigsten vielleicht 
nehmen sie ihren Ausgang vom Grenzstrang oder vom Nebennierenmark. Sie finden sich 
meist bei Kindern und sind zuweilen angeboren. Sie metastasieren in die Leber, die 
Lymphknoten und die Knochen. An diese Tumoren ist zu denken, wo multiple Knochen- 
veriinderungen bei Kindern vorliegen. Die klinische Diagnose ist im allgemeinen schwierig 
infolge des Umstandes, dass entfernte Metastasen in Erscheinung treten, bevor der Pri- 
mirtumor nachweisbar geworden ist. 

Histologisch aihnelt der Tumor einem kleinzelligen Sarkom; dies erklirt, warum 
auch die mikroskopische Diagnose schwierig ist. 

Trotz betrichtlicher Strahlenempfindlichkeit sowohl der Primiirtumoren wie der 
Metastasen, wurde noch kein bleibender therapeutischer Erfolg erzielt — teils infolge der 
Tatsache, dass gew6hnlich bereits eine weitreichende Ausbreitung erfolgt ist, wenn der 
Patient zur Behandlung kommt, und teils infolge der ausgesprochenen Tendenz zum 
Rezidivieren. 


RESUME 


Les tumeurs embryonnaires du systéme nerveux sympathique sont relativement 
rares: il s'agit de tumeurs malignes nées soit des cellules-méres (sympathogonies) commu- 
nes aux cellules ganglionnaires sympathiques et aux cellules chromaffines, soit de cellules 
qui se sont plus ou moins différenciées dans une direction ou une autre. On peut les ren- 
contrer dans toutes les parties du corps ot le systéme nerveux sympathique est représenté 
par des cellules, mais elles proviennent peut-étre le plus souvent de la chaine ganglionnaire 
ou de la partie médullaire de la surrénale. C’est chez les enfants qu’elles sont le plus 
fréquentes, et parfois elles sont congénitales. Elles font des métastases dans le foie, les 
ganglions lymphatiques et les os. Il faut penser & ces tumeurs en présence de lésions 
osseuses multiples chez des enfants. Le diagnostic clinique est en général difficile & cause 
de lapparition de métastases & distance avant que la tumeur primitive ait fait sa preuve. 

Histologiquement la tumeur ressemble & un sarcome a petites cellules, ce qui explique 
pourquoi le diagnostic microscopique lui aussi est ardu. 

En dépit d’une radiosensibilité considérable des tumeurs primitives aussi bien que 
des métastases, on n'a jamais pue jusqu’ici obtenir d’effet thérapeutique définitif, d'une 
part parce que d’ordinaire une extension a grande distance s'est déja produite quand 
débute le traitement, et d’autre part & cause d’une tendance prononcée du mal aux ré- 
cidives. 
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FROM THE OSLO MUNICIPAL HOSPITAL ULLEVAL, ROENTGEN DEPARTMENT (CHIEF: J. FRI- 
MANN-DAHL, M. D.), AND SURGICAL DEPARTMENT III (CHIEF: CARL SEMB, M. D.) 


ROENTGENOLOGIC EXAMINATION OF ACUTE 
APPENDICITIS' 
by 


Ragnar Steinert, Ingvard Hareide and Thorolj Christiansen 


Thanks to the numerous papers published in recent years on the roent- 
genologic examination of acute abdominal lesions, the initial framing and 
preparation of which are due in the essentials to the merit of LAURELL 
and his pupils, a materially new and to the clinic and research exceedingly 
valuable field has come into the possession of the roentgenologic dia- 
gnostics. Every systematical adaptation of materials for the purpose of 
throwing light on the possibilities and limitations of these diagnostics in 
relation to a picture of disease, well defined in clinical respect, should be 
able to count with interested consideration, therefore. 

The roentgenologic symptoms of intestinal obstruction, perforated 
ulcer, acute attacks of ureteral stones, and others, are already rather well 
known. On the other hand, still very few records are available in the 
literature of the roentgenologic diagnosis of acute appendicitis, apart from 
some papers on the fully developed appendiceal abscess. (LAURELL, WEs- 
TERBORN, ARNELL, POHL, 2. 0.) 

At the Congress of the Northern Association of Medical Radiology at 
Oslo in 1939 LauRELL and HELLMER in their lectures »On the roentgen 
diagnostics of acute abdominal lesions» and »Roentgenologic examination 
of acute abdominal and renal lesions», respectively, made quite brief men- 
tion also of the roentgenologic examination of the acute appendicitis. 
During this HELLMER gave an account of the finding of appendiceal con- 
cretions in a material of 45 cases of acute appendicitis, verified at opera- 
tion, and referring also to a similar examination carried out by KADRNKA. 
On the same occasion HuLTEN mentioned the great importance of the 
roentgenologic examination in appendicitis in infants. In his paper on 
appendicitis in children PERMAN states that he has frequently made use 
of roentgenologic examination in doubtful cases, attaching only little 
diagnostic importance to this method, however. The sparing mention 
in the roentgenologic literature of this frequent disease, which has such 
serious consequences, may be due first and foremost to the mostly easy 
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clinical accessability of the lesion, as also a widespread assumption of the 
poor efficiency of the roentgenologic examination in these cases. It is our 
experience, however, as well as that of others, that it may be of con- 
clusive value in cases in which the surgeons are not certain. When the 
roentgenological service includes the examination of the acute abdomen, 
therefore, it is necessary that the roentgenologist is fully familiar with 
the roentgenograms which the acute appendicitis may present.’ 


The material 


In the following is recorded the roentgenologic examination of 104 
cases of acute appendicitis carried out in the course of the period from 
October 1939 to April 1941. Out of consideration to the present work 
practically all cases of appendicitis were examined roentgenologically for 
a limited time. Neither are the cases outside this period selected ones. 

98 of the 104 patients in this material were examined roentgenolo- 
gically immediately prior to the operation. In two cases the operation 
was postponed for ten and seventeen days. In four cases the patient on 
admission had a palpable appendicular infiltration and was operated on 
a froid several months later. 

With a view to the operative findings the material has been classified 
in three groups, as follows: 


Slight» appendicitis .......... 32 cases 


In the group »perforated» appendicitis have been included the four 
cases with preoperative palpable infiltration. 

Definition: 

By »slight» appendicitis is understood a catarrhal to phlegmonous in- 
flammation. Occasionally a clear or somewhat cloudy exudate is found 
in the abdominal cavity around the appendix. Slight paresis of the adjacent 
intestine may be present. 

In »gangrenous» appendicitis the mucous membrane is infiltrated by 
pus and is necrotic. The adjacent intestine is hyperemic and slightly pare- 
tic. Cloudy fluid is frequently found in the abdomen. 

In »perforated» appendicitis the wall is broken through, contents from 
the appendix having penetrated into the peritoneum. According to the 
degree of activity of the inflammation one gets: 

Perforated appendicitis with infiltration, either an inflammatory 
tumour with a small centre filled with pus, or a genuine abscess with 

! Since this was written Frimann-Daut’s text-book »Rontgenundersokelser ved 


akutte abdominalsykdommer has been published, in which a detailed account is given 
of the roentgenologic findings in acute appendicitis. 
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profuse pus. Considerable quantities of free, non-smelling fluid may be 
present in the peritoneum. 
Perforated appendicitis with free peritonitis. Putrid pus is scattered 
over the abdomen, and there is more or less pronounced intestinal paresis. 
The following table shows the factors towards which our investigation 
has been directed in each separate case: 


Table 
Clinical examination. Roentgenologic examination. Operative finding. 
Age Fecaliths in the appendix Fecaliths 
Sex Gas in the large intestine Position of appendix 
Previous attacks Fluid levels in the colon Serous fluid 
Duration of last attack Gas and fluid levels in the Purulent fluid 
small intestine 
Rigidity Density Slight appendicitis 
Tenderness Free fluid Gangrenous appendicitis 
Pain Free gas Perforated appendicitis 
Increased temperature The flank stripe Infiltration—abscess 
Nausea and vomiting The psoas contour 
Diarrhoea Lumbar scoliosis 
Obstipation Flank contraction 
The diaphragm, the pleura, the 


lungs. 


The material comprises 57 males and 47 females of all ages from 4 
to 70 years. As might well be expected the separate roentgenologic findings 
show no surplus of any of the sexes or of any special age group. Neither 
do previous attacks — their frequency or the point of time of their oc- 
currence — play any demonstrable réle, no more than that local or diffuse 
tenderness or pain — nausea or vomiting — diarrhoea or obstipation, 
singly are of any significance in this connection. These symptoms as well 
as rigidity or increased temperature are of importance only in so far that 
collected they characterize the degree of the appendicitis, the most ob- 
jective correlation of which is the pathologic ‘al anatomical finding. In the 
following we disregard these groups, therefore. Only the pathological 
anatomical process in the appendix, as it is defined above, serves as a 
standard of the efficiency of the roentgenological examination. 


Technique 


It is a matter of routine to examine the chest with the fluoroscope. 
Immediately prior to the roentgenologic examination the bladder 1s 
evacuated in order to facilitate the demonstration of fluid or other filling 
in the pelvis. For the purpose of collecting as much as possible of the free 
fluid in the pelvis minor, it is expedient to let the patient sit up for a 
short time just prior to the photographing. 
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The examination is performed with the patient in dorsal decubitus, 
and standing or, if the patient is unable to stand, in left lateral decubitus 
with horizontal direction of the rays, using in all cases 30 x 40 em. film. 
When it is a matter of patients who are not quite slim, an additional 
photograph is made transversely with the same size of film in order to 
include the flank, and this is then taken with a slightly smaller exposure 
than the first one. Furthermore, special roentgenograms of various kinds 
may come into question according to the problems turning up during the 
examimation. 


The separate symptoms. 


Fecaliths in the appendix 


In 10 of 104 cases fecaliths in the appendix were demonstrated 
roentgenologically, i. e. in approximately ten per cent. 8 of these were 
verified operatively — in one case the operative case book gave no in- 
formation, and in another no stone was observed. but a cavity in the 
wall, however, in which it was assumed that the stone had been lying. 
Our figure is lower than that of HELLMER, who discovered fecaliths 
in fifteen per cent of 45 cases, while KADRNKA in 1934 found only seven 
cases with stone among 180 cases. 

In 94 cases the operative case book contained information of the con- 
tent of the appendix. Concretions were found in 31 cases. The conception 
»concretion» here has a somewhat extensive meaning, including solid 
fecalia of globular or oval shape. As mentioned above the roentgenologic 
examination demonstrated a distinct stone in 9 of these 31 cases. The 
stones disclosed roentgenologically have been of a size from peas to beans. 
On a rare occasion, however, considerably larger concretions are found. 
(Fig. 1.) The shape has been mostly round or oval with distinct outlines 
and good contrast, while occasion: ally stones may be observed also, the 
shape of which is angled or irregularly serrated, or the contrast-throwing 
power of which is so poor that they are only with difficulty distinguishable 
from the surroundings, particularly if they are projected against the 
osseous parts of the pelvis. 

The position of the stone shadow differs according to the various 
localizations of the appendix: medially or laterally to the cecum, down- 
wards in the pelvis minor, far up, projected to the liver shadow, and so 
forth. 

In one case the appendix with the stone was lying far to the left of 
the midline, probably depending upon a common mesentery. Most fre- 
quently the roentgenogram demonstrates a solitary stone, while at the 
same time two or three stones is no rare occurrence. (Fig. 2.) In one single 
case five stones were observed as peas in a pod. 
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Fig. 1. Fig. 2. 


Fig. 1. Layered stone, the size of a walnut, in the appendix.’ 

Fig. 2. Left lateral recumbency. A concretion, more than nut-size, and one smaller, 
in the appendiceal region (arrow). Typically arranged fluid levels in the cecum and the 
ileum. Inserted: Roentgenogram of the extirpated appendix. Three stones are now seen. 
The mucous membrane was gangrenous in its entirety. No perforation, however. 


In the ten cases with visible stone the appendix was perforated in 
three cases, gangrenous in six cases, and catarrhal in one case. This latter 
case was lying i in the department half a year previously with appendicular 
infiltration. Thus in ten cases with visible calculi a particularly violent 
inflammation was present, or had been present. The findings corresponded 
to the familiar clinical experience that concretions generally are found in 
conjunction with the virulent forms of appendicitis. [t is probable that 
every appendiceal concretion represents a latent danger. When an appen- 
diceal concretion is demonstrated by a roe ntgenologic examination as a 
secondary finding, there is possibly reason for suggesting prophylactic 
appendicectomy, even if at the moment the patient has no symptoms 
from his appendix. 


Gas in the large intestine 


In six cases profuse gas was found in the cecum (Fig. 5), while the 
remaining part of the large intestine was empty of gas. In a further 
six cases the cecum was empty of gas, while the remainder of the large 
intestine contained some gas, and in two cases the entire large intestine 
was empty of gas. In the remainder of the cases gas was found 
distributed over the entire large intestine. 

1 Figs. 1 and 6 are found also in FrmmANN-DAHL’s text-book »Rontgenundersokelser 


ved akutte abdominalsykdommer, in which the part dealing with acute’ appendicitis 
to a certain extent is based on the same material as the present paper. 


2-—430088. Acta Radiologica. Vol. XXIV. 
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Fig. 3. Fig. 4. 


Fig. 3. Left lateral recumbency. Two small gas bubbles laterally to the cecum, 
interpreted as air in the peritoneal cavity (arrow). Fluid level in the large as well as in 
the small intestine. Operation: The appendix was surrounded by putrid pus. Free gas 
in the peritoneal cavity. 

Fig. 4. Dorsal recumbency. Slightly left-convex scoliosis. Ample gas in the large 
intestine as well as in the dilated coils of small intestine. The lower two-thirds of the 
pelvis minor is taken up by a homogenous density continuing up into the flank, 
particularly on the right side, and sending typical »fluid wedges» in between the adjacent 
intestines (arrow). Operation: Ample cloudy exudate in the abdomen. The appendix 
was lying downwards medially, surrounded by fibrin, perforated. The small gut is 
distended and hyperemic. Little fibrin was found, however, outside the appendiceal 
recess, 


Thus the acute appendicitis is not always characterized by a parti- 
cularly marked accumulation of gas in the cecum. On the contrary the 
cecum — as also the remainder of the large intestine — may be found 
to be empty of gas in this lesion. 


Fluid levels in the large intestine 


In our opinion fluid in the cecum is a frequent and characteristic 
finding in the acute appendicitis. In erect position the fluid is manifested 
as one or more short levels, which in lateral position not rarely are very 
extended and may continue some way upwards from the cecal dome 
into the ascending colon. (Fig. 2, 3, 7, 9.) Fluid levels of this kind were 
demonstrated in our material in 40 cases. The operative findings in these 
cases were the following: 


Perforated appendicitis. ..... . (31) cases 


40 (104) cases 
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Tig. 5. Fig. 6. 


Fig. 5. Dorsal recumbency. Ample gas in the cecum, and some diffusely distributed 
air in the sme/! intestine. In the appendiceal region is observed a homogenous density, 
the size of a child’s hand, bulging into the gas-filled cecum (arrow). Operation: The 
appendix was crumpled, fixed to the ileocecal angle, with ample fibrin. The mucous 
membrane is gangrenous, no perforation. 

Fig. 6. Dorsal recumbency. Slight left-convex scoliosis. Meteorism of the large 
gut, as also some air in the small gut. The right flank bulges inwards more than the 
left (**). The flank stripe is effaced, and a density is observed slightly more than a 
finger’s breadth, between the flank and the large gut (arrow), which is displaced 
medially. In the centre of the density a concretion, the size of a bean. Operation: Ap- 
pendix was lying upwards laterally to the cecum, perforated, surrounded by fetid pus. 


The figures in brackets indicate the totai number of cases in each 
group in this material. 

It is observed that the incidence of fluid levels increases with the 
intensity of the inflammation. The finding depends on the intestinal 
paresis caused by the inflammation, and the reduced resorption and 
evacuation consequential upon this. It is seen also as an ordinary finding, 
therefore, in intestinal paralysis of other kinds. It may be a familiar 
fact, furthermore, that no value may be attributed to the symptom 
when the patient has been given an enema shortly beforehand. 


Gas and fluid in the small intestine 


As an expression of the delayed intestinal motility and the reduced 
resorption, also the small intestines — particularly in the lower right 
quadrant of the abdomen — present some findings characteristic of acute 
appendicitis. (Fig. 2, 7, 8, 9.) In adult individuals, who have not had an 
enema a short time beforehand, fluid levels in the small gut is a patholo- 
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Fig. 7. Fig. 8. 


Fig. 7. Erect position. Fluid level in the right iliac fossa (arrow). Otherwise 
sparing air in the intestine. Operation: The appeud!x was lying retrocecally, the thickness 
of a thumb, with a quite small perforation opening. Pus in the peritoneal cavity. 

Fig. 8. Erect position. Very sparing air in the large gut. Several air-filled coils of 
small gut with fluid levels. Operation: When the peritoneum was opened some purulent 
putrid fluid was evacuated. The appendix was gangrenous, though no definite perfora- 
tion was demonstrable. 


gical finding. While gas in the small gut is not specific to lesions in the 
abdomen — it is a well-known fact, for example that meteorism in the 
small intestine is observed also in lesions of the lungs and the pleura and 
in infectious diseases — this is the case, on the other hand, with fluid 
levels in the small gut. In rare cases infinitesimal gas bubbles occasionally 
may be noticed normally in the terminal ileal coils in cases of insufficiency 
of Bauhin’s valve. 

With a view to the above mentioned findings in the small intestine 
the material has been distributed into the following groups: 


Table 2 


Perforated Gangrenous Slight 
appendicitis. appendicitis. appendicitis. 


Diffuse gas with fluid level . ........ «15 9 4 
Local gas with fluid level .......... 7 8 4 
Diffuse gas without fluid level 14 8 
Local gas without fluid level . . .. 8 7 
No gas or fluid level ......... 3 2 9 


Total 31 41 32 = 104 
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Fig. 9. 


Fig. 10. 


Fig. 9. Left lateral recumbency. Numerous fluid levels, in the large as well as in 
the small gut. Operation: On opening of the peritoneum ample pus streamed out. The 
appendix was covered by fibrin, and showed a perforation, the thickness of a slate pencil. 


Fig. 10. Erect position. Sparing air in the large gut, in which no fluid level is 
observed. Ample air in several coils of small gut, which form in erect position large, 
reversely U-shaped loops with fluid levels at different heights, as in mechanical ileus of 


the small intestine. Operation: Ample, greatly 
cloudy fluid in the abdomen. On explora- 
tion downwards towards the cecal dome thick, 
fetid pus streamed out. The appendix was 
hypertrophied and crumpled. The mucous 
membrane was gangrenous. A perforation, the 
size ot a pea. 


Fig. 11. Same patient as case 10, one year 
after the initial examination. Intensive ab- 
dominal pain for some hours. Erect position. 
Very sparing air in the large gut. Some dif- 
fusely distributed air in the small gut, and a 
distended coil of small gut with fluid level 
upwards medially to the right iliosacral joint 
(arrow). Operation: Ample fluid in the abdomen. 
On opening of the peritoneum a distended and 
slightly discoloured coil of small gut protruded. 
This coil was separated by a threadthin fila- 
ment. 


Figs. 10 and 11 demonstrate how difficult 
may be the differential diagnosis between 
acute appendicitis and intestinal obstruction. 


Fig. 11. 
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The table shows that fluid levels belong particularly to the perforated 
appendicitis (22 of 31 cases), w hile the figures for gangrenous and slight 
appendicitis are 17 of 41 and 8 of 32 cases respective sly. 

Diffuse and local gas without fluid levels belongs more to the gang- 
renous and slight appendicitis. The figures here are 6 of 31 perforated, 22 
of 41 gangrenous, and 15 of 32 slight cases of appendicitis. 

The ratio for the cases without gas or fluid levels is: 3 of 31 perforated, 
2 of 41 gangrenous, and 9 of 32 slight cases of appendicitis, had no gas 
or fluid levels in the small intestine. 


Roentgenologically demonstrable >density> 


Not so infrequently in acute appendicitis — especially on the exposure 
in dorsal decubitus — is observed a relatively homogenous density of the 
size from a walnut to a balled fist, corresponding to the region of the 
appendix. (Fig. 5, 6.) The density may be surrounded, completely or 
partly, by gas-filled intestines of usual or slightly dilated appearance. 
Sometimes the density is located laterally to the cecum, between this and 
the flank stripe, which then may be somewhat blurred as compared to 
that on the left side. It is noticed occasionally in these cases that the 
cecum is displaced medially to the density, or that this bulges into the 
gas-filled cecum. Occasionally a fecalith is observed in the middle of the 
density. (Fig. 6.) 

In this density may be represented all transitions from the hyper- 
trophied appendix — through the inflammatory tumour — to the fully 
developed abscess. A: mentioned, the density at the operation frequently 
proves to be only an appendix, of the thickness of a finger, surrounded by 
a small quantity of fluid. Greater densities may include edematous omen- 
tum — more ample free fluid —as also adjacent, fluid-filled coils of small 
intestine. The roentgenologic picture of the fully developed appendiceal 
abscess has been described in detail previously, and shall not be recorded 
here. 

In this material a roentgenologic density has been observed in 34 
cases, among which three doubtful cases. 22 of these have been reported 
in the operative case book. In one case the appendix is reported to be 
of the thickness of a little finger. Its localization seems to correspond 
to the described density. In three cases, the operative case book con- 
fines itself to the noting of the fact that the appendix was greatly 
hypertrophied. For the remaining 12 cases information is lacking i in the 
case book. 

It is of considerable practical importance to ascertain whether it is 
possible from the location of the density in the roentgenogram further to 
draw any conclusion as to the position in the abdomen of the appendix. 


| 
| 


sw 


ROENTGENOLOGIC EXAMINATION OF ACUTE APPENDICITIS 23 


In some cases in our material this appeared to be possible. The operation 
demonstrated the following position of the appendix: 


Lateral . 


Downwards medial ........... 48 » 


The appendix with retrocecal and lateral position, the clinical picture 
of which is often obscure, is of particular interest in this connection. It 
was possible to observe roentgenologically in one of the six cases of ap- 
pendicitis with retrocecal localization, and ir nine of the thirteen cases 
with lateral localization, a density which was assumed to correspond to 
the appendix. 

A brief report shall be given of the cases mentioned: 


Case I: 36 years of age. The duration of the attack 30 hours. Roentgenologic examina- 
tion: A density, the width of a thumb, bulges into the intestinal lumen between the cecum 
and the flank stripe. The appendix was demonstrated retrocecally surrounded by an 
abscess, the size of a hazelnut. 


Case II: 59 years of age. The duration of the attack 48 hours. Roentgenologic exa- 
mination: Ribbon-shaped, homogenous density between the cecum and the flank stripe. 
\ppendix was perforated, containing a stone, the size of a pea, which was not detected 
in the roentgenogram. 


Case III: 38 years of age. The duration of the attack 11 days. Palpable filling in the 
right iliac fossa. Roentgenologic examination: Poorly defined right flank. Cecum is dis- 
placed medially by an abscess between this and the flank stripe. Distinctly increased 
vascular markings in the subcutaneous fat outwards from the flank stripe. The patient 
was operated on five months subsequently. No information given of the position of the 
appendix. 


Case 1V: 7 years of age. The duration of the attack 30 hours. Roentgenologic 
examination: Effaced right flank. Right-convex scoliosis. Wide density between the 
cecum and the right flank stripe. In the centre of the density a fecalith, the size of a 
pea. The operation demonstrated perforated appendicitis with stone and abscess. 


Case V: 11 years of age. The duration of the attack 48 hours. Roentgenologic 
examination: Density, the size of a walnut, between the right flank and the cecum, which 
is displaced medially. Left-convex scoliosis. Gangrenous appendix. 


Case VI: 17 years of age. The duration of the attack approximately 72 hours. 
Roentgenologic examination: On a level with the right sacroiliac articulation a density 
is observed, the size of a balled fist, which extends upwards, narrowing between the 
cecum and the right flank. The appendix was perforated, lying in an infiltration laterally 
to the cecum. 


Case VI: 5 years of age. The duration of the attack 24 hours. Roentgenologic 
examination: Density laterally to the cecum. Perforated appendicitis. 


| 

| 


24 RAGNAR STEINERT, INGVARD HAREIDE AND THOROLF CHRISTIANSEN 


Case VIII: 9 years of age. The duration of the attack 20 hours. Roentgenologic 
examination: Density laterally to the cecum. The right flank slightly effaced. Gangre nous 
appendix. No fluid in the abdomen. 


Case IX: 30 years of age. Duration of the attack 19 hours. Roentgenologic 
examination: Density laterally to the cecum. Slightly blurred right psoas, and reduced 
excursion of the diaphragm on the same side. Gangrenous appendix, the width of a finger, 


with two fecaliths, which were not observed on the roentgenogram. The appendix Tes 
laterally to the cecum, surrounded by very sparing serous fluid. 


Case X: 70 years of age. The duration of the attack 48 hours. Roentgenologic 


examination: Density laterally to the cecum. This is displaced somewhat to the right. 
The appendix is perforated, lying in an infiltration. 


LAURELL has pointed out that a local accumulation of fluid laterally 
to the cecum may be a symptom of a perforated acute appendicitis with 
incipient peritonitis, as also that a similar picture may be seen if the 
appendix is pulled up laterally or retrocecally and a small appendiceal 
abscess develops around this. The same symptom is observed, however, 
also in cases in which the appendix is not perforated, and where no signs 
of abscess are demonstrable — as in cases V—VIII and IX. In some 
cases it may prove difficult to distinguish between fluid laterally to the 
cecum and fluid in conjunction with an appendicular infiltration. When 
a density with medially convex border protrudes into the gas-filled cecum, 
it is probable that an infiltration is also present here. 


Free fluid 


When evaluating the free fluid in the abdominal cavity we have 
endeavoured to ascertain if it is possible to some extent to decide how 
large a quantity is present in the abdominal cavity at the moment 
of examination. We have applied the designations: sparing—some and 
ample fluid, and have graded these groups with one, two and three plus 
respectively. In the same way we have graded the fluid demonstrated at 
the operation. If this has been assessed by the operator to be under 50 
cubic centimetres, the corresponding column has been filled out with 1 
~ — if the quantity is between 50—100 c. c. with 2 plus — over 100 

. with 3 plus. It is obvious that this evaluation of the quantity of fluid 
pornos make claims to particularly great accuracy. Deep down in the 
pelvis minor, for example, conside rable fluid may be present which 
escapes the notice of the operator if he does not manipulate the intestine 
more than is perhaps advisable. We have believed, however, to have at 
disposal a certain measure in the quantities referred, and so far we have 
not intended any more. 

We have proceeded in a similar manner for the evaluation of the roent- 
genograms. We have put down as J plus all cases in which broad bands 
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of fluid only have been demonstrated between the intestines in the pelvis 
minor, or a small sickle-shaped density at the bottom of the pelvis, or 
— as is not rarely seen in appendicitis according to LAURELL — a narrow 
layer of fluid along the right pelvic wall or between the right flank stripe 
and the cecum. A fluid density comprising the lower half of the pelvis 
minor is graded with 2 plus. Greater quantities, which have even filled 
out the entire pelvis minor or extended further upwards along one or both 
flanks, have been indicated by 3 plus. (Fig. 4.) When applied to the pre- 
sent material the grading gives the following result: 


Table 8 
+ | ++ | +++ 
Operative finding . 14 43 9 97 


toentgenologic examination 


+ 
+ 
T 
| 
| 


43 31 9 97 


0 = No fluid 
- Sparing fluid 
t+ Some fluid 
+++ = Ample fluid 
? = Uncertain roentgenologic finding. 


Re Group I: No free fluid. 

On roentgenologic examination it was supposed that no free fluid was 
present in 9 cases. 3 cases were doubtful, in one of which the patient 
proved to be pregnant in the eighth week. Further it was supposed 
that sparing fluid was present in one case and finally, in one case in this 
group ample fluid was assumed to be present without this having been 
verified at the operation. 


Re Group IT: Sparing free fluid. 

In 11 of 43 cases fluid was demonstrated by the roentgenogram, which 
may seem hardly satisfactory. The surgeon, however, has reported fluid 
in several cases in which the quantity has been quite insignificant, and 
smaller than must be assumed possible to demonstrate roentgenologically. 
6 cases were doubtful. 


Re Group III: Some free fluid. 


In 19 of 31 cases free fluid was demonstrated, while 5 were doubtful. 


A 
| 0 9 26 7 2 
: + 1 8 13 5 
) +4 3 D 2 
| ? 3 6 5 — 
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Re Group IV: Ample free fluid. 
In 7 of 9 cases free fluid was demonstrated roentgenologically, the 
quantity, however, being less than supposed by the surgeon. 


7 cases have been operated on & froid, or information of fluid is 
lacking in the operative case book, and have not been entered in the 
table, therefore. 

Thus in the 83 cases in which free fluid was found at the operation to 
a greater or smaller extent, this was demonstrable on the roentgenogram 
in 37 cases. In 11 cases the roentgen diagnosis was doubtful, and in 35 
cases fluid was not demonstrated. In two of these »ample» fluid was found. 
in seven »some», and in 26 cases »sparing» fluid. In several of these it must 
be supposed, however, that the amount of fluid was so minimal that it 
was less than the quantity it is possible to detect roentgenologically, par- 
ticularly when taking into account that the condition for demonstration 
of small quantities of fluid in the pelvis — viz. air-filled coils of intestine 

- frequently is lacking in appendicitis. 


Free gas in the abdominal cavity 


Free gas in the peritoneal cavity in cases of acute appendicitis is a 
conclusive sign of perforation. The symptom is rare, only one case 
even that one perhaps not quite definite — occurs in our material. 
Subsequent to the collection of this material we have observed still one 
case. In both cases the quantity of free gas was quite insignificant, and 
probably this is also the rule. 

Case I: German soldier, 25 years of age. Admitted to the hospital 36 hours after a 
military engagement, at which among other bruises he had also suffered a blow against 
the abdomen. In the days immediately preceding the action he had felt slight abdominal 
pain. Roentgenologic examination in dorsal recumbency demonstrated a circular area, 
the size of a florin, with less than pea-size gas bubbles projected against the liver shadow 
and lying outside the intestine. In left lateral recumbency a couple of gas bubbles, the 
size of beans, were observed just under the flank stripe at the level of the iliac fossa. 
(Fig. 3.) The appendix was surrounded by putrid pus. Free gas was present in the ab- 
dominal cavity. 


In this case it is hardly possible to exclude that the trauma against 
the abdominal cavity, as mentioned, has caused rupture of a previously 
formed appendiceal abscess. 


Case II: Male, 24 years of age, admitted sixty hours after the onset of the attack. 
Roentgenologic examination in right lateral decubitus showed a similar picture as in 
case I: a couple of gas bubbles, the size of beans, just under the flank stripe at the level 
of the iliac fossa and situated outside the intestine. Operation immediately afterwards 
demonstrated free gas under the peritoneum. The appendix was perforated, surrounded 
by fetid pus. A perforation, the size of a pea, at the base. 
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It seems reasonable to assume that free gas is seen less frequently in 
appendicitis if the patients are photographed for preference in standing 
or sitting posture. In these positions the sparing quantity of gas may 
easily become intercepted and caught by abdominal contents on its long 
road to the diaphragmatic vault. Left lateral recumbency, therefore, is 
more suitable. 


The flank stripe 


In six cases an effaced right flank stripe was observed (Fig. 6). In 4 
of these cases the appendix was perforated and in 2 cases gangrenous. In 
5 of the cases the appendix was localized laterally to the cecum. Thus 
effaced right flank stripe is observed for preference in cases of greatly 
inflamed, particularly perforated, cases of appendicitis with lateral posi- 
tion. 


The psoas contour 


Effaced psoas contour was observed in 13 cases. In 6 of these the 
appendix was perforated, in 4 gangrenous, and in 8 cases catarrhal. The 
appendix was located downwards medially in 6 cases, laterally in 3 cases. 
In 4 cases information as to position is absent. 


Lumbar scoliosis 


Left-convex scoliosis occurred in 32 cases, some cases of congenital 
scoliosis having been excluded. The appendix was perforated in 10 cases, 
gangrenous in 16 and catarrhal in 6 cases. It was located downwards 
medially and medially in 20 cases, laterally and retrocecally in 9 cases. 
In the remaining cases information of localization is lacking. In 4 of the 
13 cases with effaced psoas contour a left-convex lumbar scoliosis was 
observed simultaneously. 


Flank contraction 


FRIMANN-DauL has drawn attention to the fact that in certain acute 
abdominal lesions a contraction may be observed of the flank muscula- 
ture, which bulges inwards towards the abdomen more convexly than on 
the sound side. (Fig. 6.) In 14 cases in our material we found this symp- 
tom on the survey roentgenogram in recumbent position. The appendicitis 
was slight in three cases — gangrenous in five and perforated in six cases. 
In five cases the flank on both sides demonstrated a curve more medially 
convex than usual, the appendicitis here being slight in three cases. 
gangrenous and perforated in one case each. A priori it might be con- 
ceivable that particularly the appendix with a lateral and with a retro- 
cecal localization would present flank contraction. This is not a definitely 
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frequent occurrence, however, 4 only of the 20 cases of this kind con- 
tained in the material demonstrating this symptom. The figures are small, 
however. 

Considerable conformity seems to exist between the wellknown clinical 
symptom: muscular rigidity and the above mentioned roentgenologic 
symptom, the latter being observed far less frequently, however. 

13 of the 14 cases recorded with roentgenologic flank contraction pre- 
sented muscular rigidity, though it is not improbable that the clinical 
observation has been fallacious in the three of these cases in which the 
appendicitis was slight. In one single case, in which the appendix had a 
lateral position, no sign was present of clinical rigidity. 


The diaphragm, the pleura and the lungs 


In 14 cases definitely reduced excursion of the diaphragm was found 
on the right side. Four of these were perforated, six gangrenous and four 
slight cases of appendicitis. In one case atelectasis was found basally in 
the right lung, the diaphragm moving freely, however. The appendix had 
a markedly elevated position, and was perforated. In another case a small 
exudate was observed in the right sinus. The appendix also here was per- 
forated, and the roentgenogram revealed an abscess in the right iliac 
fossa. Finally, in one case an infiltration was found basally in the right 
lung. The appendix was perforated with free peritonitis. Pneumonia or 
empyema were not observed in the material. 

In 13 of 104 patients no note has been made of fluoroscopic examina- 
tion of the chest. 


The diagnoses of appendicitis 


Our own mater | may be classified diagnostically into the following 


groups: 

1. Negative roentgen findings 24 cases 
2. Probable appendicitis . 7 *¢ 

3. Speaks for appendicitis . . 41 » 

8. Mechanical ileus of the small gut ..............086. 1 case 


It appears from this survey that in 80 among 104 cases the roentgeno- 
logic examination demonstrated a picture deviating from the normal. In 
52 cases, i. e. in 50 per cent of the material, a combination of the symp- 
toms which we regard as characteristic of the acute appendicitis, is pre- 


= 


ROENTGENOLOGIC EXAMINATION OF ACUTE APPENDICITIS 29 


sent in such a way that the roentgen diagnoses: »probable appendicitis» — 
»speaks for appendicitis» — and »appe ndiceal infiltration» are considered 
justified. 

Re groups 2 and 3. 

The symptoms which in our opinion are characteristic of appendicitis, 
are so obviously present in these groups that they warrant a very definite 
diagnosis. In our diagnostic contemplations on appendicitis we have ac- 
corded the most essential importance to concretions and fluid levels in 
the cecum — in the terminal ileal loops — or at both places simultane- 
ously, and further to roentgenologically demonstrable »densities». Free 
fluid in the abdomen constitutes — together with the symptoms men- 
tioned — an additional support of this diagnosis, as does also a distinctly 
blurred flank stripe on the right side as compared with the lett one. 

The remaining roentgenologic findings in acute appendicitis are of 
subordinate significance in comparison to these cardinal symptoms. A 
definitely reduced excursion of the diaphragm may be of assistance in 
cases in which other symptoms are more or less obscure. Too independent 
importance must not be attributed to left-convex lumbar scoliosis — 
right-sided or bilateral flank contraction or a right-sided blurring of the 
psoas contour. 


Re group 4. 

In this group, »appendicitis cannot be excluded», have been included 
cases the roentgenological picture of which is not entirely characteristic 
of appendicitis, but in which the roentgen findings cannot be definitely 
explained by any other state. From a diagnostic point of view the group 
is the weakest of those enumerated, some cases being on the verge of 
entirely negative roentgen findings. 

Re group 8. 

The roentgenologic symptoms characterizing the groups 5, 6 and 7 
will be familiar from previous papers, among others by LavuRELL vhs his 
collaborators, and shall not be referred here. The mechanical ileus of the 
small gut, fully developed, occurs once only in our material. This was also 
the only diagnosis considered possible by the Roentgen Department at 
the time of the admission of the patient. He was photographed 48 hours 
after the onset of the attack. Scattered over the abdomen are observed 
several distended, reversely U-shaped coils of small gut with fluid levels 
in different planes as expression of peristalsis. The large gut was al- 
most empty of gas, as seen in the majority of cases of mechanical ileus of 
the small intestine. (Fig. 10.) More frequently, however, is seen a picture 
simulating ileus of the small intestine, with large coils of small intestine, 
but additionally also signs of peritoneal irritation with air and fluid 
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levels in the large intestine, indicating that the state of intestinal ob- 
struction is not of purely mechanical nature. It is of importance to realize 
that this is a finding not so rarely made in appendicitis. 


Comparison between roentgenologic findings and operative findings 
Table 4 


Slight Gangrenous Perforated 
appendicitis. appendicitis. appendicitis. 


Negative roentgen findings ........ 16 7 l 
Probable appendicitis. . /........ l 2 
Speaks for appendicitis ......... 10 20 11 
Appe ndicitis cannot be exc luded- 5 3 
Peritoneal irritation ........... 5 
Peritonitis (paralytical ileus) . 5 
Mechanical ileus of the small intestine ; l 
Total 32 t] 31 = 104 


Roentgenological findings — operative findings 


A comparison between roentgenologic and operative findings de- 
monstrates the following: 


Re group 1. Negative roentgen findings in 24 cases. 

The clinical symptoms had lasted from 6 to 192 hours. In no case de- 
finite pathological accumulation of gas was found in the small gut, 
distinct fluid levels here or in the cecum. Neither was free fluid de- 
monstrable roentgenologically in any case. In two cases the surgeon as- 
sessed the free fluid at approximately 100 c. c. In the remaining cases no 
free fluid occurred, or was present in such sparing quantity that it was 
hardly demonstrable roentgenologically. Only in the two cases mentioned 
the free fluid ought to have been demonstrated, but the roentgenograms 

- even on the follow-up examination — have no possibilities of such 
diagnosis. 


Re group 2. »Probable appendicitis» in 7 cases. 
The clinical symptoms have lasted from 4'/,; to 40 hours. The case 


with a duration of 4*/, hours is of interest as an example of how rapidly 
a perfectly typical roentgenologic picture of appendicitis may develop. 


The patient was a man, 22 years of age. The appendix was perforated and contained 
two fecaliths. In the urine were demonstrated red blood corpuscles. The roentgenologic 
examination disclosed small fluid levels in the terminal ileal coils, as also a long fluid 
level in the cecum. Some free fluid and left-convex scoliosis in the lumbar column. The 
stones were not visualized on the roentgenogram. 
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In 6 cases strong clinical symptoms were present. Free fluid was 
demonstrated roentgenologically, and was verified in all cases. The 
quantity never was particularly marked, on one single occasion approxi- 
mately 100 c. c. The appendicitis was slight in one case. The patient was 
operated upon ten days later. Half a year previously he was admitted 
suffering from appendiceal infiltration. 

Re group 3. »Speaks for appendicitis» in 41 cases. 

The clinical symptoms have lasted from 10 to 144 hours. They were all 
clinical cases of appendicitis. In 36 cases muscular rigidity was present. 

Re group 4. »Appendicitis cannot be excluded» in 12 cases. 

The clinical symptoms had lasted from 3 to 120 hours. They were all 
cases of clinical appendicitis. In one case the appendix was elevated, re- 
troperitoneally under the liver (anomaly). 

Re group 5. »Appendiceal infiltration» in 4 cases. 

Comparatively massive densities were observed roentgenologically, as 
also other findings common to appendicitis. The diagnosis was simple, 
roentgenologically and clinically. In all of the cases a tumour was palpated. 
In all patients the attack had lasted for several days and nights. 

Re group 6. »Peritoneal irritation» in 10 cases. 

They were all cases of clinical appendicitis. The symptoms were de- 
finite. The duration of the attack was from 15 to 96 hours. 

Re group 7. »Peritonitis» in 5 cases. 

The clinical symptoms were very prominent — in all cases diffuse 
muscular rigidity and increased temperature were noticed. The roent- 
genologic diagnosis was simple. The duration of the attack was from 24 to 
120 hours. Our youngest patient, 4 years of age, and two of our oldest 
ones, 57 and 59 years of age respectively, were found in this group. 

Re group 8. »Mechanical ileus of the small gut» in 1 case. 

Boy, 6 years of age, the attack having lasted for 48 hours. The clinical 
diagnosis was easy. 


Operative findings — roentgencologieal findings 
Re group 1. »Shght appendicitis» in 32 cases. 
16 of these cases were roentgenologically negative. 


Re group 2. »Gangrenous appendicitis» in 41 cases. 
7 of these were roentgenologically negative. 


Re group 3. »Perforated appendicitis» in 31 cases. 
1 of these cases was roentgenologically negative. 
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The patient, a boy 12 years of age, had had an attack for ten hours. Great rigiditv 
over McBurney’s point. Temperature 40° C. Apart from some gas in a couple of coils 
of small intestine in the upper left quadrant of the abdomen and slightly reduced ex- 
cursion of the diaphragm on the right side, the roentgenograms were negative. Laparo- 
tomy was performed, and as an infiltration was found surrounding the appendix, the 
wound was closed. The patient was operated upon 4 froid six months later. 


This is a single case of perforated appendicitis with strong clinical and 
pathological anatomical, though practically no roe ntgenologic, findings. 
It appears from the table that the number of negative roentgenologic 
diagnosis decreases the more marked the pathological anatomical changes 
are. 

Differential diagnosis 


In our roentgenologic diagnostics of the acute appendicitis we attach 
importance primarily to fluid levels with characteristic localization and 
concretions. Further, density in the region of the appendix, free fluid 
and effaced flank stripe on the right side. In addition to these come some 
other findings of less importance. None of these symptoms, however, are 
pathognomonic separately. The final diagnosis is based on a combination 
of roentgenologic findings, the correct evaluation of which must be said 
to depend on experience for a long time with roentgenologic abdominal 
diagnostic, and even then considerable subjectivity will play a réle to the 
evaluation of the findings, which often are uncharacteristic. 

We have given an account above of the differential diagnostic dif- 
ficulties which may be caused in this respect by an enema. Also under 
perfectly normal conditions quite small and short fluid levels may be 
observed in the iliocecal region. These are so small, however, that as a 
rule they will not give differential diagnostic difficulties. It is necessary, 
however, to know that such fluid levels occur normally, and that too great 
importance should not be attached to their presence, in the absence of 
other findings. In cases of diarrhoea fluid levels are found in the large 
intestine, but as a rule these are distributed over larger sections of the 
intestines than in appendicitis. This also applies to fluid levels in the 
small intestine in acute enteritis. In terminal ileitis, on the other hand, 
the fluid levels will have the same localization as in appendicitis, and a 
roentgenologic differentiation between these two lesions is hardly pos- 
sible. Acute salpingitis also may give findings simulating appendicitis. 
A filling in the pelvis minor, which does not change in different recum- 
bencies, speaks for salpingitis as opposed to the free exudate in the pelvis 
in appendicitis. 

Cholecystitis also, in the cases in which concretions are not demon- 
strable, can give a picture which may be confused with that of appen- 
dicitis. The differential diagnosis between an elevated appendicitis and 
cholecystitis, therefore, sometimes may become impossible. 
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As mentioned before appendicitis may give a picture wholly charac- 
teristic of or similar to mechanical ileus of the small intestine. On the 
other hand obstruction of the small intestine with small fluid levels in 
the ileocecal region, especially in cases in which the large gut is not free 
of gas, may be confused with appendicitis. A ruptured corpus luteum 
cyst, a pe rforated Meckel’s diverticulum, have produced roentgenograms 
which have given rise to doubt or to faulty differential diagnosis as against 
acute appe ndicitis. On the whole all conditions causing pe ritoneal irri- 
tation in the right side of the abdomen, in the lower part with the pelvis 
minor, or localized to the entire abdominal field, will be the object of 
differential diagnostic deliberations in the roentgenologic diagnosis of 
acute appendicitis. 

In the cases in which no free air is demonstrable, one should keep in 
mind the perforated ulcer. On the other hand free air in the peritoneum 
may be demonstrable on rare occasions also in perforated appendicitis. 
In the few cases observed by us, however, the quantity of gas has been 
insignificant, located laterally to the cecum. In one case was further seen 
in dorsal recumbency an area, the size of a florin, of gas bubbles, less 
than pea-size, projected against the liver shadow. Also in perforated ulcer 
free air is frequently observed laterally to the cecum in left recumbency, 
the amount of gas then not so sparing, however, and in the great majority 
of cases air will be demonstrated simultaneously over the liver. We have 
never observed in appendicitis the characteristic accumulation of air over 
the liver. 

The most synonymous roentgen finding in appendicitis, associated 
with others of the symptoms mentioned, is fecal concretions in the ap- 
pendix. As a rule the differential diagnosis against other calcified shadows 
in the same region is easy, though other possibilities, such as fecaliths in 
the cecum, calcified mesenterial gland, rudimentary teeth in cyst, phle- 
bolith, calcified area in the wall of an artery, swallowed tablet, may come 
into the question occasionally. Also an insula compacta may simulate a 
fecalith. On change of recumbency, however, this will not change position 
in relation to the pelvis. Distinct tenderness corresponding to a concretion 
is a finding which will cause suspicion, already during the fluoroscopic 
examination, of appendiceal concretion. Clinical and roentgenologic ap- 
pendicitis with fecalith is not always synonymous with unspecific in- 
flammation. We have observed a case, namely, in which an appendiceal 
concretion was demonstrated, the operation, however, disclosing an ac- 
tinomycotic infiltration around the appendix. Finally, ureteroliths may 
come into the question. A urography will then generally solve the problem, 
though the possibility should not be exclude d that an acute appendicitis 
may present a urological picture which may be confused with ureteral 
stones. ARNESEN claims having demonstrated this in a material of 34 
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cases of acute appendicitis, which have been examined with urography, 
having found in some cases signs of stasis in the urinary tract on the right 
side with continual filling of the upper two-thirds of the ureter. LAUBER 
also, who has examined with urography more than one hundred cases of 
appendicitis verified operatively, maintains to have found occasionally 
changes in the urogram — partly as spastic contraction of the renal pel- 
vis and the ureter, partly as atoni. 

These results are contested, however, by WuLrr, who in a material of 
59 cases has not been able to corroborate the findings of ARNESEN. 

Our own material has not been examined systematically with uro- 
graphy, and we do not feel justified, therefore, in taking a definite stand- 
point to the question at issue. 


Results 


1. In 80 of 104 cases the roentgenologic examination demonstrated 
a finding deviating from the normal. 

In 52 cases, i. e. in 50 per cent of the material, a combination of the 
symptoms which we regard as characteristic of the acute appendicitis, is 
present in such a way that the roentgen diagnoses: »Probable appendi- 
citis» — »Speaks for appendicitis») — and »Appendiceal infiltration» were 
considered justified. 

2. Concretions in the appendix were demonstrated roentgenologically 
in approximately 10 per cent. 

Approximately one-third of 31 cases of appendiceal concretions, found 
at operation, were demonstrable on the roentgenogram. 

In all of the cases with roentgenologically demonstrable concretions a 
gangrenous or perforated appendix had been present previously, or were 
present at the time 

3. Cases of appendicitis located laterally or retrocecally frequently 
showed a typical roentgenologic picture, and in some cases could be 
located roentgenologically. 

4. According to LAURELL we also found that a local density laterally 
to the cecum may represent a symptom of a perforated appendicitis with 
incipient peritonitis, and also that a similar picture may be observed in 
the presence of a small appendiceal abscess lying laterally or retrocecally. 
In our material we have further seen similar roentgenograms in ordinary 
gangrenous, non-perforated appendicitis. 

5. The acute appendicitis was not always characterized by distinctly 
marked accumulation of gas in the cecum. On the contrary, the cecum 
— as also the rest of the large gut — may be found empty of gas in some 
sases. 

6. Fluid levels in the cecum was a frequent and characteristic finding. 
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The more intensive the inflammation, the more often fluid levels were 
observed. 

7. Gas and fluid levels in the small intestines were also a frequent 
tinding, and were localized mostly to the termineal ileal loops. Diffuse 
and local gas with fluid levels was observed most frequently in perforated 
appendicitis — diffuse and local gas without fluid levels mostly in gang- 
renous and slight appendicitis. 

8. Reduced excursion of the diaphragm on the right side was ob- 
servable in all grades of appendicitis. Changes in the pulmonary paren- 
chyma or pleural effusion was a rare symptom, giving suspicion of per- 
foration of the appendix. 

9. Effaced right flank stripe was observed for preference in greatly 
inflamed, particularly perforated, cases of appendicitis with lateral posi- 
tion. 

10. Effaced right-sided psoas shadow and left-convex lumbar scoliosis 
were observable in all grades of acute appendicitis. This also applies to 
the flank contraction. 

11. A typical roentgenologic picture of acute appendicitis could be 
present four and a half hours after the onset of the attack. On the other 
hand, a perforated appendicitis need not give roentgenologic symptoms 
even ten hours after the onset of the attack. 

12. The more marked the pathologic anatomical process in the ap- 
pendix, the less frequently a negative diagnosis was made. 
gic exa- 


It is difficult to decide the influence which the roentgenolog 
mination has had on the diagnostic result in each separate case, as the 
diagnosis has been arrived at through mutual discussions between the 
roentgenologist and the surgeon. The roentgenologic examination fre- 
quently has been the means of excluding other possibilities in cases of 
doubt, and in a couple of cases, in which the surgeon was uncertain, 
the roentgenologic findings have been of decisive importance to the 
operative intervention. In the great majority of cases, however, the 
clinical diagnosis was definite beforehand, and in 24 cases the patient 
was operated on in spite of negative roentgenologic findings. 


SUMMARY 


The authors have studied a material of 104 cases of acute appendicitis, examined 
roentgenologically and verified at operation, for the purpose of elucidating the possibilities 
and the importance of the roentgenologic examination in this disease. The patients 
have been examined without contrast medium, in dorsal recumbency with vertical direc- 
tion of the rays, as well as in erect position or lateral recumbency with horizontal direc- 
tion of the rays. The separate roentgenologic symptoms are explained more closely: Gas 
and fluid with fluid levels in the cecum and the small intestine, concretions, free exudate 
and free air in the abdominal cavity, density in the appendiceal region, blurring of the 
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subperitoneal soft parts markings on the posterior abdominal wall and in the flank, 
lumbar scoliosis, flank contraction, and reduced excursion of the diaphragm. Weight 
is laid primarily on fluid levels with characteristic location, and concretions. Next in 
turn come free exudate, density and blurred flank stripe. In 80 of 104 cases the 
roentgenologic examination gave a finding which deviated from the normal. In ap- 
proximately 50 per cent of the cases a combination of the symptoms, which must be 
considered characteristic of appendicitis, are present in such a manner that the 
diagnosis »Speaks for appendicitissx—»Probable appendicitis» and »Appendiceal infiltra- 
tion» was held to be justified. 


ZUSAMMENFASSUNG 


Die Verfasser studierten ein Material von 104 Fiillen akuter Appendicitis, welche 
réntgenologisch untersucht worden waren und deren Diagnose durch die Operation 
bestatigt wurde — in der Absicht die Méglichkeiten und die Bedeutung der Réntgen- 
untersuchung bei dieser Krankheit darzutun. Die Patienten wurden ohne Kontrastmittel 
untersucht, sowohl in Riickenlage mit vertikaler Strahlenrichtung wie auch im aufrechten 
Sitz oder in Seitenlage mit horizontaler Strahlenrichtung. Die einzelnen Réntgensymptome 
werden niher erklirt: Gas und Fliissigkeit mit Fliissigkeitsspiegeln im Coecum und im 
Diinndarm, Konkremente, freies Exsudat und freie Luft in der Bauchhéhle, Verdichtung 
in der Appendix-Gegend, Verwischung der Zeichnung der subperitonealen Weichteile 
in der hinteren und seitlichen Bauchwand, Lumbalskoliose, Einziehung der Flanken und 
Verminderung der Zwerchfellexkursion. Es wird Gewicht gelegt in erster Linie auf Fliissig- 
keitsspiegel mit charakteristischer Lokalisation und auf Konkremente. In zweiter Linie 
kommen freies Exsudat, Verdichtung, Verwischung der Flankenstreifung. In 80 von 
104 Fallen ergab die Réntgenuntersuchung einen vom normalen abweichenden Befund. 
In angenihert 50 Prozent der Fille lag eine Kombination derjenigen Symptome vor, 
welche als charakteristisch fiir Appendicitis anzusehen sind, — derart dass die Diagnose 
Spricht fiir Appendicitis», »Wahrscheinlich Appendicitis» und »Appendicitische Infiltra- 
tion» fiir gerechtfertigt erachtet wurde. 


RESUME 

Les auteurs ont étudié un matériel de 104 cas d’appendicites aigués qui furent 
examinées radiologiquement et vérifiées opératoirement, dans l’intention-de tirer au clair 
les possibilités et importance de l’examen aux Rayons Roentgen dans cette affection. Les 
malades ont été examinés sans ingestion de baryte, en décubitus dorsa, la direction des 
Rayons étant verticale, ainsi que debout ou en décubitus latéral, les Rayons étant dirigés 
horizontalement. Explication détaillée des divers symptomes radiologiques: Gaz et liquide 
avec niveaux liquidiens dans le cecum et l’intestin gréle, concrétions, épanchement libre 
et air libre dans la cavité abdominale, opacité de la région de l’appendice, flou du dessin 
des parties molles sous-péritonéales de la paroi abdominale postérieure et des flanes, 
scoliose lombaire, contracture des flancs, et limitation de l’excursion du diaphragme. 
L’auteur insiste en premier lieu sur les niveaux hydro-aériques avec leur localisation 
caractéristique, et sur les concrétions. Viennent ensuite l’épanchement libre, l’opacité, 
et le flou des stries des flancs. Dans 80 des 104 cas’ examen radiologique permit des con- 
statations qui s’écartaient de la normale. Dans environ 50 % des cas la combinaison de 
symptomes considérés comme caractéristiques de l’appendicite se présentait de telle 
facon que des diagnostics exprimés dans les termes de «Parle pour une appendicite», 
«Appendicite probable», «Infiltration appendiculaire furent estimés justifiés. 
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UBER SPONTANE INNERE GALLENFISTELN '! 
von 


Dr W. H. Beekh UtSs, 


Leiter der Inn. Abt. des Gemeinde-Krankenhauses in Zaandam. 


Dass Fille spontaner Fisteln u. a. zwischen Gallenblase und Duo- 
denum vorkommen, war schon vor dem réntgenologischen Zeitraum be- 
kannt, und ebenfalls, dass solche Fisteln zwischen Gallenblase und Magen 
oder Colon bestehen konnten. Denn wir wissen schon lange, dass Gallen- 
steine auf natiirlichem Wege verschwinden kénnen und dass dies bei 
grossen Gallensteinen meistens durch einen Durchbruch der Gallenblase 
in den Bulbus duodeni geschieht. NAuNYN (1) sammelte im Jahre 1896 
171 Faille von spontanen inneren Gallenfisteln, und CourvorstER (2) 
bemerkte 1890, dass in der Literatur dreimal soviel Falle von Gallen- 
steinileus vorkamen als von Gallenblasen-Darmfisteln. Daraus konnte 
gefolgert werden, dass derartige Fisteln viel hiufiger vorkommen muss- 
ten, als aus Obduktionsstatistiken erhellte. So fand Keur (3) auf 2,000 
Cholecystektomien 100 spontane innere Gallenfisteln = 5 %, und PRE- 
vor (4) berechnete nach Sektionsstatistiken 0.39 °%. 

Ausser durch Gallensteine kann eine Fistel auch durch Perforation 
eines Uleus duodeni, eines Karzinoms oder eines Abszesses zustande- 
kommen. Und die Kommunikation kann ausser zwischen Gallenblase 
und Duodenum auch zwischen D. cysticus oder D. choledochus und 
Duodenum auftreten. So vermeldet Naunyn (1) schon 15 Falle von 
Fistel zwischen Choledochus und Duodenum. Wahrend das Bestehen 
derartiger spontan entstandener Fisteln bereits lange bekannt war, da- 
tiert der Nachweis der anormalen Kommunikation auf réntgenologi- 
schem Wege aus viel spiterer Zeit. Busi (5) fand 1919 Luft in den 
Gallenwegen bei eimem Patienten, der an Gallensteinen litt, und er 
schloss aus der Anwesenheit von Luft in den Gallenwegen, dass eine 
Fistel zwischen Duodenum und Gallenblase bestehen miisse. Nach dieser 
Publikation folgten andere ahnliche Mitteilungen (6) (7) (8) (9) erst nach 
1929. 


> 


' Bei der Redaktion am 31. VII. 1942 eingegangen. 
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, Abb. 1. Stark verformter Bulbus. Abb. 2. Medial von dem Bulbus 
Uber dem medialen Teil eine liuft der mit Barium gefiillte D. 
Luftblase. choledochus. Anfang der Fiillung des 
, D. cysticus. Die Fistel bei Pfeil. 


) Ausser Luft wurde auch in den Gallenwegen Kontrastbrei nachge- 
wiesen, der bei einer réntgenologischen Magenuntersuchung durch eine 
Fistel hineingekommen war. Hierbei miissen 4 Gruppen unterschieden 
werden, nach dem Wege, den der Kontrastbrei nimmt und nach der 
Art des Durchbruches. So unterscheiden wir: 
1. Fisteln, die durch Perforation von Gallensteinen entstehen 
a. zwischen Gallenblase und Duodenum (6) (10) (11) (12) (13) (14); 
b. zwischen D. choledochus und Duodenum (15) (16) (17) (18) 
(19). 
2. Fisteln, die durch Perforation eines Ulcus entstehen 
a. zwischen Gallenblase und Duodenum (14); 
b. zwischen D. choledochus und Duodenum (16) (20) (21) (22) (23) 
(24) (25) (26) (27) (34) (35) (36) (37) (38) (39). 


Von dieser letzten Kategorie, von welcher MoynrHan (28) schon 
1905 sagte, dass sie viel hiufiger vorkomme als man auf Grund von 
Obduktionen sagen sollte, konnte ich ein schénes Beispiel beobachten 
und schéne Photographien anfertigen und wurde das tatsichliche Be- 
stehen der réntgenologisch nachgewiesenen Fistel durch die Operation 
bestatigt. Ich entschloss mich zur Beschreibung dieses Falles, weil die 
t6éntgenbilder Schwierigkeiten bei der Diagnostik ergeben kénnen und 
weil die Seltenheit eine Publikation rechtfertigt. 
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Abb. 3. Der D. cysticus hat sich Abb. 4. Vollstindige Fiillung des 
etwas mehr gefiillt. D. cysticus und der Gallenblase. 


Die Patientin, eine 55-jihrige Frau, wurde am 27. Januar 1942 in das Krankenhaus 
aufgenommen. Schon einige Jahre hatte sie Magenbeschwerden; einige Nahrungsmittel 
wie Rohgemiise, Kohl, Brot verursachten ihr Beschwerden, sodass sie eigentlich allein 
Brei, Milch und Eier zu sich nahm. Trotzdem hatte sie viel Beschwerde von Pyrosis; 
sie erbrach sich nicht, aber musste viel aufstossen. Sie hatte oft Schmerzen, die von 
beiden Seiten nach der Mitte des Bauches zogen, besonders zu Anfang der Nacht. Durch 
Kinnekmen eines alkalischen Pulvers nahmen die Schmerzen bald ab. In den letzten 
Wochen hatte sie Schmerzen in der rechten Seite, die mitunter sehr heftig wurden, aber 
auch durch Einnehmen eines Pulvers bald verschwanden. Am 31. Dezember 1941 war 
der Stuhl pechschwarz gewesen, war aber kein Blut erbrochen worden; ihr wurde dabei 
schwindlig. Der Stuhl war triage und haufig hart; die Miktion war normal. In den letzten 
Wochen magerte die Patientin sehr ab und fiihlt sich sehr schlaff. Frither ist sie nie ernst 
krank gewesen. Viele Familienglieder haben einen »schwachen» Magen. Ihr Mann und 
| Kind sind gesund. 

Untersuchung: Der Ernaihrungszustand der Patientin ist ziemlich gut; sie ist schwer 
animisch; die Zunge ist belegt. Blutdruck: 105—55. Herz und Lungen: ohne Befund. 
Der Bauch ist nicht aufgeblaiht, nicht eingezogen: es sind keine anormale Wélbungen, 
keine sichtbare Peristaltik und keine anormale Venenzeichnung vorhanden. Die Per- 
kussion ergibt normale wechselnde Tympanie; die parencuymatésen Organe sind nicht 
vergréssert. Bei Palpation im rechten oberen Bauch wird etwas Muskelwiderstand be- 
merkt; keinen Druckschmerz. Es sind sonst keine anormale Widerstiinde vorhanden. 
Leber, Milz und Nieren sind nicht palpabel. Das linke Bein ist, besonders am Ober- 
schenkel, etwas 6dematés. Der Harn enthalt kein Eiweiss, keine Glukose, kein Uro- 
bilin. Blut: Hiimoglobin: 39 °%; Er.: 1,860,000; Leuk.: 6,400; Diff.: Eosinophile: 1 %; 
Stk.: 3%; Segmentk.: 78 %; Lymph.: 11 %; Mon.: 7%. Fraktionierte Magenunter- 
suchung: niichtern; 40 cem.; freie HCl: 32; insgesamt 47; nach 300 cem. 5%-igem Alko- 
hol 5/10, 10/16, 15/22, 25/34, 34/46, 37/47. In dem niichternen Mageninhalt finden sich 
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Blutfasern. Rénigenologische Magenuntersuchung: Die Thoraxorgane sehen normal aus; 
nach dem Verabfolgen vou Kontrastbrei passiert dieser die Speiseréhre in normaler Weise 
und der Magen fiillt sich ebenfalls normal. Die Peristaltik ist hinreichend; die Entleerung 
des Magens erfolgt etwas triige. Der Magen sieht normal aus, allein das Pylorus- und 
Bulbusgebiet sind schwer durchginglich. Schon bei der Durchleuchtung ist neben dem 
Bulbus ein Streifen Kontrastbrei sichtbar, dessen Bedeutung nicht klar ist. Auf den 
Photographien sieht man das folgende interessante Bild: der Bulbus ist sehr stark miss- 
bildet, unzureichend gefiillt und in dem oberen Teile der medialen Hilfte befindet sich 
eine grosse Luftblase; der Bulbus hat die Form eines Kleeblattes; die Passage nach dem 
Duodenum ist nicht in der Photographie zu sehen (Abb. 1). Die danach aufgenommenen 
Photographien zeigen die folgende Reihe Erscheinungen: in No. 2 sieht man medial- 
wirts von dem mit Luft gefiillten Teile des Bulbus einen feinen Kontrastbreistreifen, 
der nach unten liuft und auch nach oben und dort in einen breiteren Teil iibergeht, aus 
dessen Gipfel sich ein kleiner Querkontraststreifen erstreckt (Abb. 2); in No. 3 hat sich 
dieser Querstreifen etwas verlingert (Abb. 3). In No. 4 sieht man diesen Querstreifen 
noch linger werden; deutlich ist der spiralférmiger Verlauf erkennbar, und an dem Ende 
befindet sich ein ovaler Schatten von deutlich punktiertem Aussehen (Abb. 4). 

Erst nach einiger Zeit wurde uns die Bedeutung dieser Photographien verstind- 
lich, aber nachdem uns deutlich geworden war, dass wir die Gallenwege gefiillt sahen, 
mussten wir annehmen, dass eine Fistel zwischen Bulbus und D. choledochus bestand. 
Der Ort dieser Fistel muss dann dort gesucht werden, wo der Bulbus sich an den Chole- 
dochus anschliesst. Die Reihe Photographien gibt ein schénes Bild von der allmihli- 
chen Fiillung der Gallenwege: Choledochus — D. cysticus —~ Gallenblase. Als Ursache 
des Entstehens der Fistel musste ein Uleus duodeni angenommen werden. Auf diese 
Weise waren auch die heftigen Schmerzen, die seit einigen Wochen in der rechten Seite 
bestanden, zu erkliren. Sehr wahrscheinlich hingen diese aufs engste mit dem Entstehen 
und dem Bestehen der Fistel zusammen. 

Da die Patientin andauernd sehr viel Schmerzen hatte, wurde beschlossen, zur 
Operation iiberzugehen, die wegen einer Thrombose des linken Beines erst am 24. Feb- 
ruar nach einer reichlichen Bluttransfusion ausgefiihrt werden konnte. Sie erfolgte von 
Dr. Kummer (unter Lachgasnarkose): Schriger Schnitt in den rechten oberen Bauch 
durch alle Schichten der Bauchwand. Der Magen liegt vorn. Gallenblase und Magen 
laufen beide in ein aktives Uleus duodeni aus, das stark zusammengeschrumpft ist. Die 
Serosa ist rot. Der Ort des Ulcus stimmt mit der entsprechenden Stelle in der Photogra- 
phie iiberein. Der Pankreaskopf ist dick und fiihlt sich sehr fest an. Pankreas, Chole- 
dochus und Duodenum, alles ist im Uleus zusammengezogen. Es wird eine Palliativ- 
resektion mit Entfernung der Schleimhaut aus dem restierenden Magenstumpf ausge- 
fiihrt. Verschliessen dieses Stumpfes ist in Hinblick auf die Form schwierig. Danach 
erfolgt typische Resektion nach BaLrour-Po.ya. Die Patientin durchstand den Ein- 
griff ausgezeichnet und verliess nach 4 Wochen das Krankenhaus zu Fuss. 


Da es so gut wie unmdglich ist, dass der Kontrastbrei durch die ge- 
sunde Papilla Vateri hindurchdringt, darf man annehmen, dass der 
Brei durch die Fistel in die Gallenwege hineingeraten ist. Zwar meinen 
Einige (29) (30) (18), dass Bariumbrei auch durch eine gesunde Papilla 
Vateri hindurchgehen kann, doch Erna LEwIn (22) halt dies praktisch 
fiir unméglich, und zur Stiitze dieser Behauptung fiihrt sie das Experi- 
ment von BEALL und JaAGopa (31) an, die bei ihren Versuchen, bei einem 
Kadaver die Gallenwege von der Papilla Vateri aus mit Kontrastbrei 
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zu fiillen, einen derart grossen Druck ausiiben mussten, dass die Gallen- 
blase platzte. 

{ine Choledochus-Duodenumfistel, wie sie von mir beschrieben wur- 
de, kann, wie selten diese auch vorkommt, gerade bei Anwesenheit eines 
Uleus duodeni verhiltnismissig leicht entstehen. Der Choledochus ver- 
liuft nimlich im Ligamentum hepato-duodenale dicht lings dem ersten 
Teile des Duodenums. Befindet sich nun an der Hinterwand des Bul- 
bus ein schrumpfendes Ulcus, dann nahern sich Choledochus und 
cus so sehr, dass Verwachsung und spiiter Perforation auftreten kann 
(18) (25) (35). 

BorMAN und RIGLER (18) vermelden denn auch, dass bei 14 von den 
16 Fallen einer Choledochus-Duodenumfistel, die sie bis 1939 in der 
Literatur fanden, ein Uleus die Ursache war. 

KOBERLE (25) stellte auch die Seltenheit solcher Fille fest und zu- 
gleich, dass nur wenige der réntgenologisch nachgewiesenen Fisteln 
durch Operation oder Obduktion bestitigt wurden. 1938 konnte er sogar 
nur 2 Fille von Ulcusperforation von Duodenum in den Choledochus, 
die durch Autopsie nachgewiesen waren, finden, nimlich einen von Ste- 
GEL (32) 1887 und einen von MArRcHIAFAVA (33) 1905. Ein réntgenolo- 
gisch konstatierter und operativ bestatigter Durchbruch eines Ulcus 
duodeni in den D. choledochus wurde siebenmal beschrieben: (20) (21) 
(34) (35) (36) (37) (38), welchen Fallen mein Fall als achter hinzugefiigt 
werden muss. 

Bei den inneren Gallenfisteln tritt selten Infektion der Gallenwege 
auf. Dies ist nicht schwer zu begreifen, da das Zustandekommen der 
Fistel einen permanenten Abfluss der Galle nach dem Darmkanal be- 
deutet. Bricht ein Uleus nach den Gallenwegen durch, dann ist eine 
Infektion sogar so gut wie ausgeschlossen, da der Inhalt des Duodenums 
als Folge der hohen Magensiurewerte dann meistens steril ist. Es braucht 
denn auch nicht zu verwundern, dass viele Patienten jahrelang eine 
Fistel ohne Beschwerden ertragen, und die Chirurgen konnten von diesen 
Tatsachen Gebrauch machen, ihre operativen Fisteln zwischen Gallen- 
blase und Magen oder Duodenum oder zwischen Choledochus und Duo- 
denum anzulegen. 

“ine beachtenswerte Erscheinung war in meinem Fall, dass nach 
dem Zustandekommen der Fistel, welcher Moment sich hier mit ziem- 
licher Wahrscheinlichkeit feststellen lisst, die Schmerzen sich eher ver- 
schlimmerten und mehr nach rechts lokalisiert wurden. Dieser Verlauf 
bildet einen scharfen Kontrast zu demjenigen, was nach dem Durch- 
bruch eines Gallensteines erfolgt, wobei die Perforationsschmerzen meis- 
tens den letzten Kolikanfall darstellen und die Schmerzen oft jahre- 
lang verschwunden sind. 
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Warum sich in meinem Falle die Schmerzen verschlimmerten und 
sich mehr nach rechts verlagerten, sodass das Annehmen einer Gallen- 
wegkomplikation auf der Hand lag, ist nicht deutlich, es sei denn, dass 
wir uns vorstellen, dass der Darminhalt ab und dann in die Gallenwege 
durchdrang, wie dies auch der Kontrastbrei ungestért tat. Wahrschein- 
lich wird auch in Fallen, bei welchen ein Gallenstein perforierte, der 
Darminhalt wohl wiederholt in die Gallenwege eindringen, aber da bei 
einer lange dauernden Gallensteinkrankheit der Mageninhalt nicht sauer 
ist, wird das Eindringen in die Gallenwege nicht schmerzhaft sein. Bei 
einer Ulcusperforation dagegen wird der erst aus dem Magen in dem 
ersten Teil des Duodenums angekommene saure Mageninhalt in die 
Gallenwege dringen, worauf eine heftige mit Schmerz verbundene Re- 
aktion erwartet werden kann. So ist es méglich, einen Unterschied zwi- 
schen Gallenstein- und Ulcusperforation dadurch zu machen, dass bei 
der erstgenannten der Schmerz zugleich mit der Perforation verschwin- 
det, bei der zweiten zugleich mit der Perforation heftiger wird und sich 
nach dem Gallenweggebiet verlagert. 


ZUSAMMENFASSUNG 


Nach einer Besprechung der réntgenologisch diagnostizierten spontanen inneren 
Gallenfisteln wird den in der Literatur mitgeteilten Fiillen ein neuer Fall hinzugefiigt: 
eine durch Ulcusperforation verursachte Fistel zwischen Duodenum und D. choledochus, 
die auf réntgenologischem Wege diagnostiziert und operativ bestitigt wurde, und wird 
auf die grosse Seltenheit dieses Vorkommnisses hingewiesen. 


SUMMARY 


After an account of réntgenologically diagnosed spontaneous inner biliary fistulas, 
a case is reported, in addition to those previously available in the literature, viz, a fistula 
caused by ulcus perforation between the Duodenum and D. choledochus, diagnosed by 
means of Réntgen and verified by operation. Attention is drawn to its rare occurrence. 


RESUME 


L’auteur traite du diagnostic radiologique des fistules biliaires spontanées internes, 
puis ajoute un nouveau cas & ceux décrits dans la littérature: il s'agissait d'une fistule 
entre le duodénum et le cholédoque causée par la perforation d’un ulcére; le diagnostic 
en fut posé radiologiquement et confirmé par l’opération. L’auteur souligne la grande 
rareté du fait. 


LITERATURVERZEICHNIS 
1. Naunyn: »Cholelithiasis» 1896. (zitiert). 
2. CovURVOISIER: zitiert nach BoRMAN und RIGLER (18). 
3. Kenr: » » » » » 
1. Prevér: Réntgenpraxis 5; S. 177, 1933. 


W- H. BEEKHUIS 


Bust: zitiert nach ORTMAYER (13). 

FrieDrIcH: Fortschr. Réntgenstrahlen. 39, 616, 1929. 

OpISCHARIA: Réntgenpraxis. 8. 809, 1929. 

OuNELL und LinpBiom: Acta Radiol. 10, 121, 1929. 

RENE pu MEsNIL DE RocHEMont: Réntgenpraxis 11, 156, 1939. 

HaAvuicek: Fortschr. Réntgenstrahlen. 33, 944, 1925. 

Ferzer: Réntgenpraxis. 8. 308, 1930. 

Hasse und Smira: J. A. M. A. 86, 476, 1926. 

OrTMAYER c. s.: J. A. M. A. 114, 1055, 1940. 

Mason und Rivers: zitiert nach EvusteERMAN und Batrour. »The stomach and 
duodenum. 8. 761, 1935. 

Jupp und Burpen: Ann. Surg. 81, 305, 1925. 

Kantor und JArFin: Radiology 10, 10, 1928, zit. nach GRABERGER. Acta Radiol. 
12, 164. 

ArntzEN: Acta Radiol. 13, 202, 1932. 

Borman und RiGuer: Surgery 1, 349, 1937. 

Dean: Surgery 5, 857, 1939. 

MELDOLEs!: refer. Zentralbl. ges. Radiol. 10, 618, 1931. 

LONNERBLAD: Acta Radiol. 13, 551, 1932. 

Erna Lewin: Roéntgenpraxis 8. 222, 1932. 

FRATICELLI: refer. Zentralbl. ges. Radiol. 11, 243, 1932. 

Bienami und Agatr: Ann. Radiol. e. Fis. med. 8, 524, 1934, refer. Zentralbl. ges. 
Radiol. 

KO6sBeRLE: Arch. Klin. Chir. 192, 572, 1938. 

ZAVALETA: Semana méd. 1, 304, 1939, refer. Zentralbl. ges. Radiol. 

Curesa: Quaderni radiol. 4, 279, 1939, refer. Zentralbl. ges. Radiol. 

MoyNIHAN: zitiert nach BoRMAN und RIGLER (18). 

VENABLEs und Briees: Guy’s Hosp. Rep. 79, 124, 1929. 

RemMANN: Fortschr. Réntgenstrahlen 41, 802, 1930. 

HENSCHEN: Schweiz. med. Wochenschr. 51, 1222, 1921. 

WicutL: Réntgenpraxis 9, 559. 

BEALL und Jagopa: J. A. M. A. 76, 1483, 1921. 

SreGet: Inauguraldissertation. Wiirzburg 1887, zit. nach KOBERLE (25). 

Marcurarava: Zentralbl. path. Anatomie 17, 325, zit. nach KOBERLE (25). 

AtpBertt: Radiol. med. 14, 729, 1927, zit. nach KOBERLE (25). 

Bere: Ergebnisse med. Strahlenforsch. I1, 283, 312 (1926). 

BuTUREANU-BARTH-GATOSCHI: Presse méd. 2109, 1936, II. 

EIsLER-KopsteEIN: zitiert nach KOBERLE (25). 

Kern: Fortschr. Réntgenstrahlen 43, 805, 1931. 

MARDERSTEIG: Deutsche medizin. Wochenschrift 8. 1288, 1952. 


44 
5. 
6. 
7. 
8. 
9. 
10. 
1}. 
12. 
13. 
: 14. 
16. 
17. 
18. 
19. 
20. 
21 
22 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 
33. 
34. 
35. 
36. 
Se. 
38. 
39. ) 


FROM THE KING GUSTAF VS JUBILEE CLINIC IN LUND (CHIEF: PROF. LARS EDLING) 


ON NEGLECTS FROM PATIENTS AND DOCTORS AS TO 
SYMPTOMS AND DIAGNOSIS IN UTERINE CANCER‘ 
by 


Lars Edling, M. D. 


Clinical experience has shown everywhere that the results of any 
therapy in cancer above all are dependent on the character of the material 
concerned, that is, essentially, in what stage of this disease the patients 
are coming for treatment. 

However, in cancer of the uterine cervix, the initial clinical symptoms 
are not, as a rule, to be regarded as such from a pathological-anatomical 
point of view, the tumour being at the time of its first appearance more 
or less advanced. Already this fact proves to be a very serious hindrance 
to a successful treatment, as is clearly confirmed i. a. by the statements 
of Curevitz and JuuL concerning the material in uterine cervix cancer 
at the Radium Station of Copenhagen. Among the patients consuiting 
this clinic already at the earliest perceived appearance of the disease 
only 33 °% were operable or borderline cases, the rest, or 67 %, being 
quite inoperable. Of the first-named group only 52.2 %, 1. e. about one 
sixth of the whole material were found living and symptom-free after a 
period of 5 years. 

In every paper discussing the conduct of the patients on the first 
appearance of uterine cancer it is unanimously stated that for the vast 
majority of cases there will elapse too long a time between these first 
symptoms and the admission into the clinic. Nevertheless, one is bound to 
admit, with WrinTER, that regarding these circumstances things have 
improved markedly since the beginning of this century. According to 
Winter, no less than 87 °, of uterine cervix cases in Kénigsberg were at 
that time coming too late to operation, whereas in 1938, the number of 
inoperables had diminished to 50 °%%. However, such facts seem to prove 
rather obviously the existence of neglects of the most fatal kind, an 
opinion that is confirmed by every experience in this field. 


! Submitted for publication Sept. 17, 1942. 
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In order to investigate how these things are standing with the clientage 
of the King Gustaf V:s Jubilee Clinic in Lund and to give a statistical 
contribution to the elucidation of some problems of the anti-cancer cam- 
paign, I have made a critical survey of the uterine cervix material of this 
clinic during the ten year period 1927—1936 inclusive from this point of 
view. This period was chosen, because at the beginning of my research 
no statistics were available on this materia! from earlier years and the 
earlier anamnestical statements were not detailed enough. 

During the 10-year period in question there were 414 cases of uterine 
cervix cancer examined at the clinic. Of these, 57 or 13.7 °%, belonged to 
stage I, 158 or 38.1 °% to stage IT, 159 (38.4 %%) to stage III and 26 (6.5 °%) 
to stage IV. The rest, or 3.3 %, could not be classified, owing to the fact 
that the classification in a considerable number of cases had to be done 
secondarily. Although on this account some mistakes may possibly have 
been made, I should think the above statements on the whole reliable. 
The absolute cure rate in this limited material amounts to 30.9 %%. 

The main symptoms of uterine cervix cancer being well known and 
characteristic, yet one must agree with Curevirz that they are not to be 
regarded as pathognomonic for this disease. From his material as well as 
from our own it may be clearly gathered that it may often develop into 
an inoperable stage without any ‘local discomfort to the patient and just 
as often without any impairment of her general condition worth men- 
tioning. 

Whatever may be the special symptom bringing a patient with 
uterine cervix cancer to consult a doctor, there is no possibility to con- 
clude from the time of its appearance with any certainty to the age of 
the tumour. Not even the gynecologic exploration will permit such a 
conclusion except in a very vague form. For the most cases one will find 
the tumour much more developed than the statements of the patient 
about her symptoms would suggest, but surprises in the opposite direc- 
tion are by no means uncommon. 

In order to analyse these circumstances more exactly, I have examined 
the material as to the relation between the earliest observed symptoms 
and the stage of the disease recorded when admitted to the clinic. The 
figures of the following table I must of course be read with the greatest 
reserve as to the subjectiveness and inexactness so often found in the 
statements of patients. 

We find that of the patients admitted in stage I quite twice as many 
‘ame 3 months after first symptoms as those admitted within the first 
month, and still 6 months after first symptoms there were 9 classified in 
this stage. The remaining 15 who have consulted in a later time, very 
possibly had got their earliest. ble« dings not from cancer, but from pre- 
cancerous ¢ hanges. 
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Table I 
Length of Anamnesis in Relation to Clinical Stages. 
Time elapsed after first symptoms < 1 1 2 3 4 5 6 >6 months 
2 17 22 7 4 9 15 
> eee 12 37 32 20 14 19 74 
8 11 30 29 19 21 25 78 
> 4 2 l 1 5 1 7 19 


In stage IT we find 13 cases already before the end of the first month. 
The majority of patients, 37 and 32 respectively, were examined after 2 
and 3 months, and so late as after 5 and 6 months were admitted 14 and 
19 cases respectively. As to the remaining great number, 74, perhaps the 
supposition made regarding stage I may be made also here, but certainly 
we meet here with a considerable number of neglected cases. 

As far as stage III is concerned, I will lay stress upon the fact that 
19 patients already within 1 month after the first symptoms perceived 
were inoperable, this being a proof of how these tumours often will show 
a fatal development without manifest tokens. As in the preceding stage, 
we find a great number admitted after 2 and 3, but also after 5 and 6 
months, and lastly there meets the big quantity consulting one year or 
more after first symptoms (78 cases). Here a vast neglect is quite 
evident. 

As to the stage IV, the greatest percent ot cases coming as late as 
after 1). years is easily accounted for. Even in this stage, however, there 
are not a few cases amazingly developed without giving any trouble to 
the patients worth mentioning. 

The conclusion is consequently quite justified and corresponds with 
our daily experience that a very big number of patients with cancer of the 
uterine cervix neglect symptoms to a terrifying extent. As we all know 
from the histories, this is due partly to sheer indifference, partly to a 
misinterpretion especially of bleedings appearing in the climacteric age. 
In other cases the patients are kept away from consulting the doctor in 
due time through unwise counsels of ignorant friends, or through fear of 
learning the truth (already suspected by themselves) from the lips of the 
medical man, or — not so very seldom — by outward circumstances of 
different kind, often bestowing upon the case a really tragic aspect. 

I have tried to analyse this material partly on purpose to show how 
often such neglects do occur, partly in order to ascertain more exactly 
the frequency of the individual symptoms in different stages, although 
this, generally speaking, may be rather familiar to both radiologists and 
gynec sologists. It seems to me reasonable to presume that two menstrual 
periods, i. e. 2 months of so obvious symptoms as irregular bleedings 
or an abnormal discharge from her genital canal, ought to suffice for a 
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woman of average intelligence to take notice and to bring her to consult 
a doctor. 

In my research, I have distinguished such patients as have consulted 
hospital surgeons from those who have consulted private doctors, pre- 
suming in the former a greater diagnostical capacity and a more effective 
proceeding in remitting the case to treatment. Consequently, I have 
divided the material into the following seven groups that shall be subject 
for consideration. 

I. Patients who have consulted at a hospital within 2 months after 

first symptoms. 
II. Patients who have consulted at a hospital later than 2 months 
after first symptoms. 
III. Patients who have consulted a private doctor within 2 months 
after first symptoms. 
IV. Patients who have consulted a private doctor later than 2 months 
after first symptoms. 
V. Patients who have not followed the doctor’s remittance to treat- 
ment. 
VI. Cases where the doctor has neglected the diagnosis or the remit- 
tance of the patient to treatment. 
VII. Cases where the anamnestical reports were vague or undetermined. 


Table II 
Group I, 107 Cases. Hospital Consulted within 2 Months. 

Stage Bleedings Fluor Pains Urin. Troubles 
Number % Number % Number % Number % Number % 
ess a 19.6 17 $1.0 4 19.0 0 0 0 0 
44.0 38 81.0 6 2.7 3 6.3 0 0 
Makes 33.6 24 66.6 4 11.1 5 14.0 3 8.3 
. Seer 3 2.8 1 33.3 0 0 0 0 2 66.7 

107. +100 80 14 8 5 


Group I. Patients who have consulted at a hospital within 2 months 
ajter first symptoms (Table IL). To this group belong 107 cases, i. e. about 
25 °, of the whole material. Already in this »best» section we find a con- 
siderable predominance of the stages II and III, demonstrating that 
uterine cervix cancer often will develop into an inoperable state without 
attracting the patient’s attention in good time. Further we observe that 
in the stages I and II bleedings are by far the most common symptom, 
that fluor as an initial symptom is comparatively rare and that pains 
occur as an »early» symptom of cancer preferably when the case has 
grown inoperable. A fourth symptom, namely urinary trouble, is also 
characteristic for the stages III and IV. 
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Table Il 
Group II, 189 Cases. Hospital Consulted Later than 2 Months. 


Stage Bleedings Fluor Pains Urin. Troubles 
Number % Number % Number % Number % Number 
13.7 17 65.4 10 34.6 0 0 0 0 
MH. 71 37.6 50 70.0 22 30.0 0 0 0 0 
as a oe 40.7 53 70.1 13 19.5 7 9.1 1 1.3 
8 6 40 5 33.3 3 20 6.7 
189 100 126 D0 10 2 


Group II. Patients who have consulted the hospital more than 2 months 
after first symptoms (Table ITI). This is the largest group, comprising nearly 
the half of the whole material, a fact proving in itself very numerous neg- 
lects on the part of the patients. If we consider the reciprocal frequence 
of the special stages, the increase of stage III is conspicuous, and likewise 
the decrease of stage I from 19 to 13.5 °%. Again, stage IV has more than 
trebled. In this group too, the bleedings prevail as an initial symptom, 
well marked within the 3 first stages. It is indeed astonishing that the 
patients have not reacted more on this symptom. As is natural, the pains 
do not appear until in stage III, and the urinary troubles, implying in- 
volvement of the wall of the bladder, are met with in the stages III 
and IV only. 


Groups III and IV comprise the patients who have consulted private 
doctors before, respectively after the relapse of 2 months. The number of cases 
is here relatively insignificant, in sum only 66 cases of which 28 belong 
to the earlier group, 38 to the more advanced. Because of this limited 
number, I have not deemed it appropriate to arrange them in a special 
table. However, these figures may doubtless be interpreted as a token of 
the great confidence enjoyed by our hospitals from the general public 
in question of grave diseases. 


The small group V, embracing only 4 cases, consists of such happily 
rare patients who in spite of medical advice did not follow the remittance 
to the clinic ere increasing symptoms forced them to come. The group 
makes but 1 °% of the material, 3 of the patients are dead from cancer. 

It is of great interest to consider the influence on the results of treat- 
ment caused by a prolonged delay between the first symptoms and the 
consultation. For this purpose, I have in table IV arranged all cases of 
these 4 first groups according to the time when medical aid was sought, 
the influence in question being expressed by the percentage of deaths in 
cancer. As shown by the table, this percentage gradually increases from 
54.8 (in the groups 1 and III summed up, »2 month cases»), up to 70 or 72 
(for groups II and IV together, patients consulting after at least 6 months). 
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Table IV 
Number of Cancer Deaths in Relation to Time jor First Consultation. 


Consultation 
within 2 months 3 months 4 months 5 months 6 months 6 months 
Stage a & a | & 1/8) ©7178 21/18 
III 28 11 40.0 
I—Itl. . 135 74 54.8 
together 
- | 189 42 24°57 22 | 11 | 50 14/ 66.6, 70 75 54 72 
8; 7) 4) 3/7 3 100 15) 9 60 
II—IV . . | 226 50 29 58 29/16 5d 25 17/68 32/23 72 90:63 70 


together 


By adding the groups II, IV and V, i. e. all cases where neglects exist 
on the side of the patients, we arrive at the sum of 231 cases or 56 °%, of 
the whole material, a really frightful number! 


Table V 
Group VI, 36 Cases, neglected by Doctors. 
Age Number’ Bleedings Fluor Pains Anemia _ Urin. Troubles 
9 5 2 l 
40—50 > 4 2 
Total 36 23 9 2 1 1 


Now we proceed to discuss the remaining group VI, comprehending 
such cases where not the patients, but the doctors are to blame for neglects. 
There are no less than 36 cases of this kind, 1. e. almost 9 °% of the whole 
material, a fact that must awake serious consideration. From table V we 
infer that 18 of these patients had an age of 50 years or more and conse- 
quently were in their menopause. Nine ‘of these had suffered from bleed- 
ings, 5 from an abnormal fluor. Two complained of lumbar or pelvic 
pains, one suffered from a serious anemia and in one the tumor had 
caused edema of the leg and urinary troubles, altogether obvious symp- 
toms. 

Nevertheless, against the bleedings no measures were taken but pre- 
scribing ergotine or injections of sistomensin (in 9, respectively 3 cases), 
6 were treated with vaginal lotions or some other local remedy of in- 
different kind. Four cases suffering from back pain and urinary troubles 
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have been diagnosed as cystitis without any further examination, for 
one case the diagnosis was sciatica only. 

In at least 4 cases where the doctor was unable to make any diagnosis, 
no treatment at all sems to have been prescribed. And not only private 
doctors, but in some cases even head surgeons of general hospitals are 
guilty of such mistakes and omissions, where a gynecological exploration 
or a histodiagnosis would easily have made things clear. 

Briefly spoken, in all these cases the medical authority has not been 
equal to the occasion, has rot taken the most simple measures in order 
to make an exact diagnosis, much less made a speculum exploration 
or tried to obtain a histological verification, in spite ot the half 
the patients belonging to a climacteric or post-climacteric age where 

cancer in the first place ought to be suspected. 


Table VI 
Results in Cases neglected by Doctors. 
Stage Number % Five year cures 
5.7 Symptomfree. .... 5 14.2 % 
34.2 Dead from cancer. . . 28 80 >» 
40.0 
17.1 


Such neglects are not excusable. They manifest themselves with a 
terrible distinctness by the quality of this material at admission in the 
clinic. Table VI demonstrates that in group VI the percentage of cases in 
stage I is less than the half of that in the total material and that the stage 
IV is relatively thrice as strong. And also the percentage of deaths is 
eloquent enough, 28 cases (or 80 % of the group material) having died 
from cancer. On the other side, only 5 patients (or 14.2 %) are living 
symptomfree after 5 years, making about the half of the corresponding 
percentage in the whole material. 

I want to emphasize the fatality of such malpractises by quoting in 
shortness the history of one of these cases. 

A lady, 34 years of age, belonging to the cultivated middle classes 
and having suffered from irregular bleedings between her menses for 
3 months, consulted the head surgeon of the nearest hospital and was 
ordered nothing but sistomensin. The bleedings not ceasing, she visited 
this doctor again after 3 and 5 months. No exploration was made, nor 
any specimen taken for histologic examination, but the doctor now pre- 
scribed vaginal lotions. No improvement forthcoming, she went again to 
the hospital and was treated for some time with vaginal paintings without 
any result. Now at last, a year after her first consultation, the surgeon 
discovers a tumour of the portio and the histologic specimen shows 
cancer. When admitted, the patient displayed a big cervix tumour in 
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an advanced stage II. She got radiologic treatment successfully and was 
symptomfree during l'/, year. Then recurrence, beginning by a throm- 
bosis of right femoral vein and deve ‘loping 3 months later into a pro- 
gressive anemia without local signs of tumour. The woman died in ca- 
chexia after 2 months, the only local change being a lymph node meta- 
stasis in the right psoas region with consequent toxemia. 

The neglects and mistakes above discussed have, of course, been 
observed in most cancer clinics and given rise to much worry. In several 
countries, especially in Germany, where in later years popular hygiene 
has become an aim for propaganda, suggestions and proceedings of 
various kinds have been made in order to improve the situation. 

As far as the omissions and ignorance of the patients themselves are 
concerned, there has been proposed popular education by means of 
pamphlets, cheap books on cancer, press articles and periodical broad- 
casting lectures (WINTER). Further on were proposed courses on cancer 
for parish schoolmasters, nurses, midwives and cancer relief-fund officers. 
(Escu, Martius.) From several quarters also there has appeared an active 
propaganda for establishing by law more or less compulsory examinations 
of all women aged 35 or more, yearly and free of expense, including geni- 
tal organs and mammae as well (Martius, Guacispera, LONNE, FRAN- 
QUE). 

Against the neglects made by doctors, there is a vivid agitation going 
on for a more effective teac ching in cancer for all students, for compulsory 
continuation courses espec ially - for private doctors and for the stipulation 
of a penalty when omissions in cancer diagnosis, committed by doctors, 
are proved (WINTER). As an aid in local diagnosis the HINSELMANN 
method of colposcopy is recommended. A prohibition bill against treat- 
ment of cancer by quacks is earnestly demanded. (LONNE.) 

Though many of these proposals will not agree with the customs 
in every country, certainly the situation demands vigourous measures 
against the ignorance and indifference of the women patients as well as 
against inpardonable neglects trom the side of medical practitioners. 
For my part, I should think regarding the former that a permanent 
propaganda through lectures by expert physicians, in broadcasting as 
well as travelling, would prove of good effect. And as far as the latter 
point is concerned, the first thing to be done must be establishing com- 
pulsory teaching in cancer diagnosis for all students, preferably as assis- 
tant or auscultant doctors at the radiotherapeutical clinics where nowa- 
days the bulk of malignant tumour cases are to be found. For elder practi- 
tioners, continuation courses ought to be reintroduced as soon as circum- 
stances will permit, where cancer diagnosis and — in a certain degree 
also the treatment methods of malignancies should be included. 
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SUMMARY 


A research of the material of Cancer of the Uterine Cervix at the King Gustaf V’s 
Jubilee Clinic in Lund 1927—36 inclusive (414 cases with a 5-year cure of 26.2 %) shows 
that this disease at admission of the patient to the clinic is generally much more advanced 
than one would suppose from the anamnestical statements of the patients. In most cases 
this is due to want of attention from the side of the patients as to their symptoms, in- 
difference and ignorance being the usual cause thereof. Not seldom, however, the doctor 
consulted is to blame for a false diagnosis or for neglect of a thorough examination. 

The author has grouped his material according to the time elapsed from first symp- 
toms of cancer unto the consultation of a doctor (a hospital surgeon or a private doctor 
respectively) and gives a detailed account, illustrated by tables, of the special symptoms 
in different stages of the disease as well as of the influence on the results of radiological 
treatment caused by the neglects aforesaid. He dwells especially on the omissions of the 
doctors — this group about 9 % of the whole material — and lays stress upon the necessity 
of compulsory teaching in cancer diagnosis for all students, preferably as assistants at 
the radiotherapeutical clinics where the bulk of malignant tumour cases are nowadays 
to be found. 


ZUSAMMENFASSUNG 


Eine Untersuchung des Krankenguts an Carcinom der Cervix uteri der Konig Gustav 
V.-Jubiliums-Klinik zu Lund aus dem Zeitraum 1927—36 einschliesslich (414 Fille 
mit einer 5-jaihrigen Heilungsquote von 30.9 °%) zeigt, dass diese Krankheit bei Auf- 
nahme des Patienten in die Klinik gewéhnlich viel weiter vorgeschritten ist, als man 
nach den anamnestischen Angaben der Patienten vermuten sollte. In den meisten Fil- 
len beruht dies darauf, dass die Patienten ihren Symptomen keine Beachtung schenken 

- gewohnlich infolge von Gleichgiiltigkeit und Unwissenheit. Nicht selten ist jedoch 
die Schuld diejenige des konsultierten Arztes, sei es dass er eine Fehldiagnose gestellt 
hat oder sei es, dass er eine eingehende Untersuchung versiumt hat. 

Verf. hat sein Material geordnet entsprechend der Lange des Zeitraums vom ersten 
Auftreten von Krebssymptomen bis zur Konsultation eines Arztes (eines Krankenhaus- 
arztes bezw. privaten Arztes) und er gibt einen ausfiihrlichen Bericht (mit Illustration 
durch Tabellen) sowohl iiber die besonderen Symptome in den verschiedenen Stadien 
der Krankheit wie auch iiber den Einfluss, welchen die obenerwaihnten Versiumnisse 
auf die Resultate radiologischer Behandlung ausiiben. Besonderen Nachdruck legt er 
auf die Fille, wo Patienten ohne Stellung der Krebsdiagnose vom Arzt entlassen worden 
waren, — diese Gruppe stellt ca. 9 % des ganzen Materials dar —, und er betont die 
Notwendigkeit von obligatorischem Unterricht in Karzinom-Diagnostik fiir alle Studen- 
ten, vorzugsweise als Assistenten an den radiotherapeutischen Kliniken, wo sich heut- 
zutage der grésste Teil der Fille von bésartigen Tumoren befindet. 


RESUME 


L’étude du matériel de cancers du col utérin soignés & la Clinique du Jubilé du Roi 
Gustave V, & Lund, de 1927 & 1936 inclusivement (414 cas, avec une guérison datant de 
5 ans de 30.9 %) montre que lors de lhospitalisation l’affection était en général beau- 
coup plus avancée qu’on ne l’edt supposé d’aprés les données anamnestiques fournies 
par les malades. Dans la plupart des cas cela est da au trop peu d’attention qu’elles ac- 
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cordent 4 leurs symptémes, d’ordinaire par indifférence et ignorance. Cependant il n’est 
pas rare que ce soit le médecin qu il faut blamer d’avoir posé un diagnostic faux, ou 
négligé de procéder 4 une exploration approfondie. 

L’auteur a classé son matériel selon le temps écoulé entre l'apparition des premiers 
symptomes du cancer et la consultation médicale (consultation d'un médecin dhopital 
d'une part, ou d'un praticien de l'autre) et il fournit un relevé détaillé, illustré par des 
tableaux, des symptomes spéciaux & chaque stade de la maladie, ainsi que de linfluence 
que les divers facteurs de négligence, cités plus haut, exercent sur les résultats du trai- 
tement par les radiations. II s’attache particuliérement aux conséquences des omissions 
de la part des médecins ce groupe forme 4 peu prés le 9 °%, de tout le matériel 
et insiste sur la nécessité d’un enseignement obligatoire pour tous les étudiants en 
matiére de diagnostic du cancer, enseignement qui leur serait donné de_ préférence 
pendant leur stage d’assistants dans les cliniques radiothérapiques, ot l'on rencontre 
aujourd’hui la grosse majorité des cas de tumeurs malignes. 
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THE LATERAL MOVEMENT IN THE ATLANTO-AXIAL 
JOINTS AND ITS CLINICAL SIGNIFICANCE’ 
by 


Dr. J. Dankmeijer and B. J. Rethmeier. 


The principal movement possible to the atlanto-axial joints is in- 
dubitably that made by the dens epistrophei round a vertical axis, one 
thus whereby the atlas and, at the same time the head, makes a rotatory 
motion. Few researchers have turned their attention to the question as 
to whether the atlas, in relation to the epistropheus, may also move 
round the other theoretically conceivable axes, viz. the transverse and 
the sagittal axes, whereby, thus, there would be ante- and retro-flexion, 
and abduction of atlas and head respectively. R. Fick (1911), in his 
well-known work on arthrology, says regarding these movements in the 
lower cranio-vertebral joint (p. 120): 

»Sagittale Vor- und Riickbewegungen, sowie frontale Seitenneigungen 
entsprechen zwar offenbar nicht dem Hauptkonstruktionsprinzip des 
unteren Kopfgelenkes, wenn ich so sagen darf, denn Vorbeugungen wer- 
den ja fast sotort durch Anstossen des Querbandes an den Zahn, Riick- 
beugungen durch Anstossen des vorderen Atlasbogens an den Zahn ge- 
hemmt. Trotzdem sind solche Bewegungen nicht absolut ausgeschlossen.» 
Although he more than once mentions the forward and backward move- 
ments round a transversal axis, Fick nowhere speaks of the lateral move- 
merts on a sagittal axis. He, however, as is evident from the above cita- 
tion, admits the possibility of such movements. 

In the literature of later years some reference may be found to sa- 
gittal movements in the atlanto- -epistropheal joint (H. Vircnow — 
determined these movements in human beings as being from 7°.5 to 19°. 
BAKKE (1931) in a roentgenological investigation, arrived at nearly the 
same result), but as yet scant attention has been directed to the lateral 
movement. BAKKE (1931) states to have observed 3° to 4°. 


' Submitted for publication, Oct. 30, 1942. 
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In the clinical, and more especially in the surgical and roentgenologic- 
al literature, mention has been repeatedly made of a lateral shifting of 
the atlas with respect to the epistropheus (e. g. KtENB6cK, 1918). Since 
such a movement is not known in arthrology, a lateral movement of 
the atlas, as is revealed in the roentgenogram by an asymmetrical posi- 
tion of the dens epistrophei in the foramen vertebrae atlantis, and by 
an asymmetry in the width of the spaces between the facies articulares, 
is generally accorded a determinant value in diagnosing such patholo- 
gical conditions as atlas-luxation, or fracture of the dens (GRISEL, 1930, 
Watson JONES, 1931, BERKHEISER and SEIDLER, 1931, GRASHEY, 1941). 
The only researchers who have advised caution in the interpretation of 
an asymmetrical position of the dens, are PANCOAST, PENDERGRASS and 
PARSONS SCHAEFFER (1940), who, in their book »Head and Neck in 
Réntgen Diagnosis», pp. 152—153, state to have met with cases where 
the dens was not in the centre of the foramen atlantis, though without 
any complaints on the part of the patient. They do not offer any explan- 
ation of this, however. That the phenomenon might be caused by a 
normal mobility of the atlas has, apparently, not been considered, for, 
on pages 815—816 of the above work, they write: »The joint between 
the atlas and epistropheus or axis is devoted wholly to rotation. The 
transverse ligament keeps the odontoid in place». 

In our own roentgenological department cases have also occurred 
where, on the grounds of an asymmetrical position of the dens, a diag- 
nosis of atlas-luxation was made. An example of this follows: 


In 1941 a domestic servant, 17 years of age, came to the polyclinic. She stated that 
she had that morning fallen down stairs; she complained of severe pain in the back of 
her neck, and was unable to hold her head up straight. She had not been unconscious, 
and denied having fallen on her head, but on her right shoulder. 

An examination revealed neither bumps nor scratches on her head or neck. The 
head was screwed a little to the right and slightly abducted to the left but, as any move- 
ment of the head caused her pain, it was difficult to examine her further for this. Pres- 
sure on the head caused pain as also pressure, or tapping, on the cervical vertebrae. 
When the head was grasped in two hands and drawn upwards, it proved possible to set 
the head perfectly symmetrically upon the trunk. When lying upon her back, the pa- 
tient was able to hold her head straight. The muscles of the neck were rigid. 

A roentgen photo, taken through the mouth, of the patient in a sitting position 
(fig. 1) showed by the position of the facies articulares and of the odontoid, that the 
atlas, as compared to the epistropheus, had shifted to the left. A side photo (fig. 2 
showed the atlas ring to be lying not entirely horizontally. With a provisional diagnosis 
of rotatory luxation of the atlas to the left the patient was admitted to the surgical 
department. She complained of a tingling in her left arm, and a GLisson’s sling was 
at once applied. Except for this subjective symptom, no neurological anomalies were 
ever noticed in her. 

The course of the case itself was remarkable. Within seven days the patient asked 
to have the sling removed; when she was really mobile again, after 12 days, there was 
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Fig. 1. Fig. 2. 


Fig. 1. Roentgenogram in postero-anterior (p.—a.) direction of a young woman 
with a so-called atlas-luxation. Head abducted to the left. Asymmetrical position of 
the odontoid in the foramen vertebrae atlantis. 

Fig. 2. Side photo of the same patient as in Fig. 1. The posterior arch of the 
atlas lies not entirely horizontally. 


not a single anomaly to be found. In the roentgenogram the dens epistrophei was ex- 
actly symmetrical between the massae laterales atlantis. 

A further examination 8 months after the accident neither showed anything ab- 
normal. The patient stated to have been able to resume her work directly on leaving 
the Hospital. 


This abnormally rapid cure of such a serious traumatic lesion as an 
atlas-luxation caused us to doubt the correctness of the diagnosis. Since 
this had been based particularly upon the roentgen photos, we felt con- 
strained to put the question as to whether the asymmetrical position of 
the dens is indeed pathological, or whether this asymmetry might be 
explained by a normal lateral mobility of the atlas in relation to the 
epistropheus. To answer this question we instituted an investigation as 
to the normal movements of the atlanto-axial joints. Our aim here was 
not so much to determine the extent of the movements as accurately as 
possible, but merely to find out whether a lateral movement of the atlas 
in the atlanto-epistropheal joints which, in the clinical diagnosis, would 
be important, is normally possible. 


The movements in the atlanto-axial joints were therefore studied 
from roentgen photos taken of dead bodies and test-persons. 

In the first place the head and neck of a woman of 84 (Anat. Lab. 
Cadaver No. 83) was examined. The floor of the mouth and the neck 
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In the clinical, and more especially in the surgical and roentgenologic- 
al literature, mention has been repeatedly — of a lateral shifting of 
the atlas with respect to the epistropheus (e. g. KtenB6cK, 1918). Since 
such a movement is not known in chiar. a lateral movement of 
the atlas, as is revealed in the roentgenogram by an asymmetrical posi- 
tion of the dens epistrophei in the foramen vertebrae atlantis, and by 
an asymmetry in the width of the spaces between the facies articulares, 
is generally accorded a determinant value in diagnosing such patholo- 
gical conditions as atlas-luxation, or fracture of the dens (GRISEL, 1930, 
Watson JONES, 1931, BERKHEISER and SEIDLER, 1931, GRASHEY, 1941). 
The only researchers who have advised caution in the interpretation of 
an asymmetrical position of the dens, are PANcCOAST, PENDERGRASS and 
Parsons SCHAEFFER (1940), who, in their book »Head and Neck 
Réntgen Diagnosis», pp. 152—153, state to have met with cases where 
the dens was not in the centre of the foramen atlantis, though witheut 
any complaints on the part of the patient. They do not offer any explan- 
ation of this, however. That the phenomenon might be caused by a 
normal mobility of the atlas has, apparently, not been considered, for, 
on pages 815—816 of the above work, they write: »The joint between 
the atlas and epistropheus or axis is devoted wholly to rotation. The 
transverse ligament keeps the odontoid in place». 

In our own ceuiaabaedl department cases have also occurred 
where, on the grounds of an asymmetrical position of the dens, a diag- 
nosis of atlas-luxation was made. An example of this follows: 


In 1941 a domestic servant, 17 years of age, came to the polyclinic. She stated that 
she had that morning fallen down stairs; she complained of severe pain in the back of 
her neck, and was unable to hold her head up straight. She had not been unconscious, 
and denied having fallen on her head, but on her right shoulder. 

An examination revealed neither bumps nor scratches on her head or neck. The 
head was screwed a little to the right and slightly abducted to the left but, as any move- 
ment of the head caused her pain, it was difficult to examine her further for this. Pres- 
sure on the head caused pain as also pressure, or tapping, on the cervical vertebrae. 
When the head was grasped in two hands and drawn upwards, it proved possible to set 
the head perfectly symmetrically upon the trunk. When lying upon her back, the pa- 
tient was able to hold her head straight. The muscles of the neck were rigid. 

A roentgen photo, taken through the mouth, of the patient in a sitting position 
(fig. 1) showed by the position of the facies articulares and of the odontoid, that the 
atlas, as compared to the epistropheus, had shifted to the left. A side photo (fig. 2 
showed the atlas ring to be lying not entirely horizontally. With a provisional diagnosis 
of rotatory luxation vf the atlas to the left the patient was admitted to the surgical 
department. She complained of a tingling in her left arm, and a GLisson’s sling was 
at once applied. Except for this subjective symptom, no neurological anomalies were 
ever noticed in her. 

The course of the case itself was remarkable. Within seven days the patient asked 
to have the sling removed; when she was really mobile again, after 12 days, there was 
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Fig. 1. Fig. 2. 


Fig. 1. Roentgenogram in postero-anterior (p.—a.) direction of a young woman 
with a so-called atlas-luxation. Head abducted to the left. Asymmetrical position of 
the odontoid in the foramen vertebrae atlantis. 

Fig. 2. Side photo of the same patient as in Fig. 1. The posterior arch of the 
atlas lies not entirely horizontally. 


not a single anomaly to be found. In the roentgenogram the dens epistrophei was ex- 
actly symmetrical between the massae laterales atlantis. 

A further examination 8 months after the accident neither showed anything ab- 
normal. The patient stated to have been able to resume her work directly on leaving 
the Hospital. 


This abnormally rapid cure of such a serious traumatic lesion as an 
atlas-luxation caused us to doubt the correctness of the diagnosis. Since 
this had been based particularly upon the roentgen photos, we felt con- 
strained to put the question as to whether the asymmetrical position of 
the dens is indeed pathological, or whether this asymmetry might be 
explained by a normal lateral mobility of the atlas in relation to the 
epistropheus. To answer this question we instituted an investigation as 
to the normal movements of the atlanto-axial joints. Our aim here was 
not so much to determine the extent of the movements as accurately as 
possible, but merely to find out whether a lateral movement of the atlas 
in the atlanto-epistropheal joints which, in the clinical diagnosis, would 
be important, is normally possible. 


The movements in the atlanto-axial joints were therefore studied 
from roentgen photos taken of dead bodies and test-persons. 

In the first place the head and neck of a woman of 84 (Anat. Lab. 
Cadaver No. 83) was examined. The floor of the mouth and the neck 
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Fig. 3 a. Fig. 3 b. 


Fig. 3. Roentgenograms (all antero-posterior; a.—p.) of the upper cervical region in a 
female cadaver. 
a. Median plane of head and neck exactly sagittal; odontoid in the middle between 
the massae laterales atlantis. 
b. After 48 hours’ abduction to the right, caused by the weight of the head. Slight 
asymmetrical position of the odontoid. 


organs had been removed. Figure 3a is a roentgen photo of this prepa- 
ration, with the median plane exactly sagittal, while the head and cer- 
vical portions of the spinal column are vertical. In the photo the dens 
epistrophei is seen exactly in the middle between the massae laterales 
atlantis. 

In the living body, when the mouth is closed, the shadow of the 
teeth covers, in the roentgen photo, the shadow of the odontoid, for 
which reason the photos must be taken either through the open mouth 
or planigraphically. In the preparation we studied the teeth were lack- 
ing; moreover, for subsequent photos (figs. 3¢ and 3d) the entire lower 
jaw was removed, together with the long muscles of the neck. 

The preparation was fastened to a board by nailing it through the 
lower cervical vertebrae, in such a way that it lay exactly on the left 
side. The median plane was thus exactly horizontal, and only the neck 
rested on the plank. The preparation was left in this position for 48 
hours, so that the weight of the head (the brain not having been removed) 
caused an abduction to the left. The head has hereby the tendency 
to turn round with the face to the right, the brain portion being heavier 
than the facial portion. This rotation, which obviously takes place in 
the atlanto-axial joint, interferes in determining the position of the dens 
epistrophei, for in the roentgenogram the massae laterales atlantis are 
no longer seen projecting right and left in the same symmetrical manner. 
In order to obviate this, a weight was hung on to the facial portion of 
the head, which prevented the head rotating. It goes without saying 
that a rotation of the cervical vertebrae had also to be prevented, since 
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Fig. 3 c. Fig. 3 d. 
e. After manual abduction, as far as possible, to the right. Asymmetrical position 
of the odontoid. 
d. After manual abduction to the left. Asymmetrical position of the odontoid. 


this might cause the axis to rotate in the atlas. To this end care was 
taken that in the photo the processus spinosi all projected in the middle 
of the vertebrae. 

Figure 3b is the roentgenogram taken after 48 hours’ abduction in 
the antero-posterior direction. It is plain that this photo fulfils the re- 
quired conditions. It can now be seen that che longitudinal axis of the 
odontoid makes a small angle with the middle line of the atlas. Thus 
the atlas has been abducted, as compared to the epistropheus, and has 
shifted to the left, which is borne out by the position in the photo of 
the edges of the facies articulares. 

Fastened in the same way, the head was now abducted manually a 
” as possibie to the right; this time, too, under the same ilies, 

e. precluding rotation of the head and cervical vertebrae. The photo 
re of this position (the abduction of the head as compared to the 
lower cervical vertebrae was then about 25°) is shown in figure 3c, and 
exhibits the same peculiarities in the position of the atlas and dens 
epistrophei as in figure 36, but to a distinctly greater degree. The 
angle made by the longitudinal axis of the odontoid with the middle 
line of the axis is about 3°. 

With a view to ascertaining whether the shifting of the atlas is to 
be considered purely as physiological, the head was brought back again 
to the vertical position. In the photo then taken the atlas was seen to 
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a. b. 
Fig. 4. Planigraphic roentgenograms of a man of 26. 
a. Head in the vertical position. 
b. Head abducted to the left. Slight asymmetry of the odontoid. 


be again exactly right above the axis, and the dens again stands quite 
in the middle of the foramen vertebrae atlantis. The lateral movement 
of the atlas thus appears to be perfectly reversible. 

The same movements were carried out on the left side; figure 3d is 
the roentgen photo, after the head had been abducted manually as far 
as possible to the left. It is quite clear that precisely the same alterations 
have taken place as in an abduction to the right. The angle between 
the longitudinal axis of the dens and the middle line of the atlas 's ap- 
prox. 5°. And again, by releasing the head, the atlas and epistropheus 
could be unmediately brought back to the original vertical position. 

After the experiments were concluded an anatomical preparation 
was made of the atlanto-occipital and atlanto-axial joints. It appeared 
that all the ligaments and articular capsules were intact. The atlanto- 
axial joints proved to allow easily the movements observed. 

Nearly the same observations were made upon other cadaver-mate- 
rial, albeit that the degree to which the head could be abducted varied 
greatly according as the material was more or less rigid. In every case 
a lateral mobility of the atlas was observed. 

These observations were now tested by the svmptoms in living sub- 
jects, and in the first place a series of photos were taken of a young man 
of 26, with an athletic frame and well developed muscles. The photos 
were taken planigraphically' to obviate the unpleasantness of photo- 
graphing through the open mouth, as also to preclude anomalies by pro- 

' All the planigraphical photos were taken with a planigraph with a circular »blur- 
ring» device, constructed and used in the Réntgen Department of the University Hospi- 
tal at Leiden. 
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a. b. C. 
Fig. 5. Planigraphic roentgenogram of the same person as in Fig. 4. Head fixed. 

a. Pressing the cervical vertebrae to the right. In relation to the atlas the odontoid 
has moved to the right. 

b. Cervical vertebrae in the vertical position. Odontoid in the middle of the foramen 
atlantis. 

c. Pressing the cervical vertebrae to the left. In relation to the atlas the odontoid 
has moved to the left. 


jection, and to obtain a better view of the dens epistrophei and its envi- 
ronment. By making several trials the camera was focussed exactly 
upon the frontal plane through the middle of the dens epistrophei. It 
appeared that this focus could be got at a distance of 8 cm from frontal 
plane through protuberantia occipitalis externa to frontal plane through 
dens epistrophei. 

The head was so fixed in a clamp that no rotation, but only abduc- 
tion, was possible. Further the test person was required to perform the 
abduction especially in the upper part of the cervical column. 

Figure 4a is the planigraph view through the dens epistrophei in the 
original vertical position; figure 4b when the subject had moved his 
head about 25° to the left. Whereas in figure 4a the dens stands exactly 
in the centre of the foramen atlantis, in figure 4b there is again asym- 
metry, the odontoid pointing relatively to the right side. 

It thus would appear, from the cadaver-material as well as from 
the test person, that a lateral mobility of the atlas in relation to the epist- 
ropheus is possthle. In abduction of the head the epistropheus does not 
move to the same extent as the atlas; this is indicated in the roentgeno- 
gram by the asymmetrical position of the dens in the foramen atlantis, 
whereby the odontoid points relatively to the opposite side. 
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Fig. 6. P.—a. roentgenogram of the same patient as in Fig. 1, a year after the 
trauma. Head brought into the same position of abduction as a year before. The 
odor.toid is in exactly the same asymmetrical position. 

Fig. 7. A.—p. roentgenogram of a case of torticollis spastica. Asymmetrical posi- 
tion of the odontoid and the facies articulares. 


The contrary experiment can easily be made with a living subject 
by fixing the head and letting the test person press vigorously as if he 
would abduct the head. He is then pressing the cervical vertebrae to 
the side. Figures 5a, 5 and ¢ give planigraphic views when pressed to the 
right, in the vertical position, and when pressed to the left respectively. 
Here, too, it appears that the position of the dens does not remain sym- 
metrical. With respect to the atlas the dens now points im the same di- 
rection as that in which the pressure is exercised. 


From these observations we may draw the following conclusions: 

1. A lateral movement (abduction) of the atlas with respect to the 
axis is possible; also, when the head is fixed, of the epistropheus with 
respect to the atlas. 

2. The roentgen photo shows that the result of these movements is 
an asymmetrical position of the dens epistrophei in the foramen verte- 
brae atlantis. 


We have been able to confirm these conclusions in different ways. In 
the first place we had the first-mentioned patient come back for an 
after examination. The patient then (April 1942) had no further com- 
plaints whatever, nor was there any anomaly to be detected im a roent- 
genogram. We then got the patient’s head into exactly the same posi- 
tion as when she was first admitted, nearly a year before, and the roent- 
gen photo of this is shown in figure 6. The photo is precisely the same 
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Fig. 8. Fig. 9. 
Fig. 8 and 9. A.—p. planigrams of two cases of asymmetrical position of the 
dens without abduction of the head and without dislocation of the facies articulares. 


as that in figure 1! The dens is again asymmetrical in the foramen at- 
lantis! 

In the second place we examined a case of torticollis spastica in a 
boy of 12, who held his head a little to one side (approx. 20°). The front 
to back photo is represented in figure 7. The same abnormal position 
of the dens epistrophei and of the articulation planes, as described above, 
are again found here. When the boy’s head was set in the normal po- 
sition, no asymmetry appeared in the photo. 


The question now arises whether an oblique position of the dens 
may be met with without the head being abducted. We have already 
mentioned that this phenomenon may alse occur when the head is fixed, 
by pressing the cervical column to one side. One would be inclined to 
assume that in cases where this phenomenon of the asymmetric dens is 
met with without abduction of the head the patient had tensioned the 
neck muscles on one side in such a way that the axis was pushed away 
from the atlas. 

But it further also appeared to us on roentgen examination of per- 
fectly healthy persons that it may happen that the odontoid is not 
perpendicular upon the body of the epistropheus; in such cases the 
asymmetrical position is caused neither by abduction of the head nor 
by exercising the muscles, but is purely an anomaly in the construction 
of the epistropheus itself. Such cases are readily distinguished by the 
position of the facies articulares of atlas and axis, which exhibit no 
shifting with respect to each other. The figures 8 and 9 give two clear 
examples of this species of asymmetry of the odontoid. Needless to 
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a. b. 


Fig. 10. Roentgenogram (a. a.—p. photo through the open mouth, 6. planigraphic 
photo) of a case of so-called atlas-luxation. Asymmetrical position of the odontoid but 
no shifting of the facies articulares. 


say this anomaly has no pathological significance, and yet a correct 
interpretation of the roentgenogram is of very great diagnostic value, as 
the following example will illustrate. 

A plate-worker, 27 years of age, had lifted a heavy block of iron, after which he 
complained of a shooting pain in his neck, which pain he continued to feel when at work. 
A roentgen photo taken elsewhere led to a diagnosis of atlas-luxation. 

Three months after the injury the patient came to our Roentgen Department. Ro- 
tation and abduction were then painful and limited, especially to the right side. The 
roentgen photos are shown in figure 10. The dens is asymmetrical on the atlas. Here 
again the diagnosis of atlas-luxation was made and rest prescribed; for the patient was 
granted sick-pay. 

When examined again 7 months later all subjective and objective anomalies had 
disappeared, but the roentgen photo was unchanged. 


Upon consideration we concluded to have to do here with a case of 
congenital asymmetry of the dens, while the complaints were caused 
solely by some lesion or other of the neck muscles or cervical fasciae. 


Summing up, we arrive at the following conclusions: 

a. Abduction of the head is accompanied by abduction of the atlas 
a‘ compared to the epistropheus, which is revealed in the roentgeno- 
gram by an asymmetrical position of the dens epistrophei in the foramen 
vertebrae atlantis and a shifting of the facies articulares. The odontoid 
hereby (as regards the middle line of the atlas) points relatively to the 
opposite side. 

b. With muscular spasm in the region of the neck, and with the 
head in the vertical position, the epistropheus may move laterally as 
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compared to the atlas. The dens hereby points relatively to the same 
side as that to which the cervical vertebrae were pressed, while the facies 
articulares have likewise moved. 

c. It may occur that the dens is not perpendicular to the epistro- 
pheus, but shows an asymmetrical position in the roentgenogram. The 
aspect differs from that in a and 6 owing to the facies articulares not 
having moved with respect to each other. 

d. In judging an oblique position of the dens for a diagnosis of atlas- 
luxation. account should be taken of the contingencies as mentioned in 
a, b and 


SUMMARY 


The authors have made an investigation about the possibility of lateral movements 
of the atlas in relation to the axis. Roentgenologically these movements can be recog- 
nised by an asymmetrical position of the odontoid in the foramen vertebrae atlantis 
and by the changed position of the facies articulares. It is stated, that the lateral 
movement is a normal mobility of the atlas. However, an asymmetrical position of 
the odontoid may be caused also by a movement of the axis in relation to the atlas 
or by an anomaly in the structure of the epistropheus. 

Prudence is advised in the interpretation of an asymmetric position of the odontoid 
for the diagnosis of an atlas-luxation. 


ZUSAMMENFASSUNG 


Die Verfasser haben eine Untersuchung iiber die lateralwartsche Bewegungsmég- 
lichkeit des Atlas, dem Epistropheus gegeniiber, gemacht. Im Réntgenbilde zeigt sich 
diese Bewegung durch eine asymmetrische Lage des Dens epistrophei im Foramen ver- 
tebrae atlantis und durch eine Verschiebung der Facies articulares. Es wird gezeigt, 
dass Abduktion eine normale Bewegung des Atlas ist. Eine Asymmetrie des Dens kann 
aber auch verursacht werden durch eine Bewegung des Epistropheus oder durch eine 
anatomische Anomalie des zweiten Haiswirbels 

is wird darauf hingewiesen, dass Vorsicht geboten ist bei der Diagnose einer Atlas- 
Luxation hinsichtlich einer asymmetrischen Lage des Dens epistrophei im Réntgen- 


bilde. 


RESUME 


Les auteurs rapportent les résultats de recherches sur la possibilité d’un mouve- 
ment d’abduction dans articulation atlanto-axiale. Radiographiquement ce mouve- 
ment se fait connaitre par une asymmétrie de l’apophyse odontoide dans le trou verté- 
bral de l’atlas et par un changement dans la position des facettes articulaires. Il est dé- 
montré que le déplacement latéral de l’atlas est un mouvement normal. En outre la 
position asymmétrique de l’apophyse odontoide peut avoir pour cause un mouvement 
de l’axis ou une anomalie anatomique de la seconde vertébre cervicale. 

Les auteurs conseillent d’étre prudent avec la diagnose d’une luxation de l’atlas, 
basée sur la position asymmétrique de l’apophyse odontoide. 
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AUS DEM PATHOLOGISCHEN INSTITUT (DIREKTOR: PROF. DR. E. SJOVALL), DER RADIOLO- 
GISCHEN KLINIK (DIREKTOR: PROF. DR. L. EDLING) UND DER RONTGENDIAGNOSTISCHEN 
ABTEILUNG (DIREKTOR: DOZ. H. HELLMER), LUND 


ZUR DIFFERENTIALDIAGNOSTIK DER EWINGSCHEN 
SARKOME?’ 


Ein Beitrag zur Kenntnis der primiren Retikulumzellensarkome des 
Skeletts und der sog. eosinophilen Granulome 


von 


C. G. Ahlstrom und S. Welin 


Der Ausgangspunkt des folgenden Beitrages zur Differentialdiagnostik 
der Ewingschen Sarkome war eine pathohistologische Untersuchung der 
Histogenese dieser Geschwiilste. Bei emer Durchsicht des Materials an 
Ewingschen Sarkomen, das sich im Laufe der Jahre im Pathologischen 
Institut der Universitat Lund angesammelt hatte, wurden zwei Fille 
(W.s. Arbeit Fall 7 und 1) festgesteilt, die urspriinglich als zu dieser 
Gruppe gehérig angesprochen worden waren, die sich ihrem Aufbau 
nach aber doch von den iibrigen unterschieden. Wie eine Nachunter- 
suchung ergeben hat, haben die betreffenden Falle auch klinisch einen 
abweichenden Verlauf genommen. 

Die urspriingliche Diagnose ist mit Riicksicht darauf zu verstehen, 
dass die Histogenese dieser Geschwiilste noch unbekannt ist und dass 
die histologischen Kriterien dementsprechend etwas verschieden sind. 
Auf die unterschiedlichen Ansichten in dieser Frage sei hier nicht einge- 
gangen. Wir méchten nur hervorheben, dass die Herleitung der Ewing- 
schen Sarkome aus den retikuloendothelialen Elementen des Knochen- 
marks — eine zuerst von CoNNoR geaiusserte, von OBERLING wesentlich 
unterbaute und besonders in Europa anerkannte Auffassung — zweifellos 
einen weiterspannenden Begriff dieser Sarkome gibt als Ewrnes urspriing- 
liche Beschreibung; in einer besonderen Arbeit wird der eine von uns 
(A.) niher auf die Frage des Ewingschen Sarkoms in seinem Verhiltnis 
zu den retikuloendothelialen Geschwiilsten emgehen. 


1 Bei der Red. am 17. LX. 1942 eingegangen. 
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Was die Réntgendiagnostik der Ewingschen Sarkome betrifft, hat 
sich der eine von uns (W.) in einer 1939 erschienenen Arbeit mit ihren 
réntgenologischen Ziigen beschaftigt. Dort wird hervorgehoben, »dass 
gewohnlich nur die typischen Radiogramme des Primartumors und die 
Radiogramme der Skelettmetastasen zusammengehalten eine exakte 
téntgendiagnose geben kénnten». Bei dem Verdacht, dass ein Ewingsches 
Sarkom vorliegen kénne, ist also cine vollstindige Réntgenuntersuchung 
des ganzen Skeletts geboten. 

Jeder der beiden nachstehend geschilderten Fille beleuchtet eine 
Differentialdiagnose von prognostischer, réntgendiagnostischer und thera- 
peutischer Bedeutung; ausserdem kénnen sie zur Beleuchtung aktueller 
Probleme der Knochenpathologie beitragen. 


Fall 1. ArturS., 29 Jahre, Radiol. Klin. Tgb.-Nr. 1/1937. Ende 1935 Schmerzen 
in der rechten Hiifte. Daraufhin 2 Wochen im Heimatkrankenhaus wegen »Ischias». 
Kine Réntgenuntersuchung zeigte leicht verminderten Kalkgehalt der rechten Trochan- 
terregion. Dann im wesentlichen symptomenfrei, bis im Oktober 1936 wieder Schmerzen 
in der rechten Hiifte auftraten. Bei der jetzt vorgenommenen Réntgenuntersuchung 

Abb. 1 des rechten Hiiftgelenks fand man einen destruktiven Vorgang im rechten 
Trochanter major, der sich bis in den Femurhals erstreckte; nach der iiblichen Ischias- 
behandlung wurde der Patient jedoch beschwerdefrei. Nach der Entlassung hatte der 
Mann periodisch Schmerzen im rechten Bein, besonders nach Anstrengungen; bisweilen 
leichte Temperaturerhéhung und ein Gefiihl der Schwiiche im Bein. Zunehmende Druck- 
empfindlichkeit an der Aussenseite der rechten Hiifte. Bei der Untersuchung im April 
1937 1’), Jahre nach dem Auftreten der ersten Symptome palpierte man eine vor- 
buchtende, knochenharte, faustgrosse Resistenz iiber der Trochanterregion. Die Réntgen- 
untersuchung — Abb. 2 — zeigte jetzt einen verstirkten Zerfall in den hinteren und oberen 
Teilen des Trochanter maj: +, and dieser Vorgang griff iiber auf den lateralen Teil des 
Collum, den oberen Teil des Femurschaftes und den Trochanter minor, der blasenférmig 
aufgetrieben war und einen stark verminderten Kalkgehalt zeigte. Langs dem oberen 
Teile des Femurschaftes sah man auf einer Strecke von etwa 10 cm parallel zur Corti- 
caliskontur verlaufende periostale Auflagerungen, die lateral und hinten am stirksten 
waren. Klinisch vermutete man in erster Linie eine Knochentuberkulose. In den folgen- 
den Monaten schritt die Destruktion des Knochens fort. 

Bei Inzision und Auskratzung fand man in den Weichteilen um den Knochen herum 
eine granulationsihnliche Masse, die durch Perforationséffnungen in der Compacta 
mit einer hiihnereigrossen Kavitit in der Trochanterregion, anscheinend mit Granula- 
tionen angefiillt, in Verbindung stand. Die histologische Untersuchung (2713/37) erkannte 
jedoch ein Geschwulstgewebe, aus mittelgrossen Zellen mit rundlichem, ovalem oder 
etwas unregelmissigem Kern aufgebaut — Abb. 4. Recht zahlreiche Mitosen. Die Zellen 
bildeten durch cytoplasmatische Fortsiitze einen retikuliren Verband. Das Gewebe war 
mit spirlichen kollagenen Fibrillen durchsetzt, bei Silberimpragnierung wurden ausser- 
dem gracile, verzweigte argentophile Fibrillen sichtbar — Abb. 5. Hier und da vereinzelte 
Lymphocyten. Kein osteoides Gewebe, keine Anzeichen von Knochenneubildung. Keine 
Riesenzellen. Einzelne Gewebsfragmente waren vollig nekrotisch. Hier und dort waren 
im Zerfall begriffene Knochenbilkchen zu sehen. Die nekrotischen Gebiete zeigten eine 
leichte Fetteinlagerung; die vitalen Geschwulstgebiete enthielten kein Fett. 

Der Tumor wurde histologisch der Ewingschen Gruppe zugewiesen. Diese Auf- 
fassung wurde auch durch den réntgenologischen Nachweis von ein paar kleinen Auf- 
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Abb. 1. Abb. 2 Abb. 3. 


Abb. 1. A. S. 30. 10. 1936. Destruktiver Vorgang im r. Trochanter major, in den 
oberen Teil des Femurhalses iibergreifend. 

Abb. 2. A. 8S. 27.9. 1937. Starker Progress des destruktiven Vorgangs. Dieser 
umfasst jetzt den gréssten Teil des Femurhalses und erstreckt sich in den Schaft sowie 
auf den Trochanter minor. Liings dem oberen Teile des Schaftes sieht man, besonders 
lateral, periostale Auflagerungen. Ausgesprochener Kalkschwund. 

Abb. 3. A. S. 15.1.1940. Nach Auskratzung und Réntgenbehandlung starker 
Regress des Vorganges. Héherer Kalkgehalt. 


hellungsherden im Os parietale und eine Rarefikation der Knochenstruktur des Corpus 
ossis ilei dx. gestiitzt, Veriinderungen, die damals filschlich als Metastasen gedeutet 
wurden. Der Patient wurde in die Radiologische Klinik eingewiesen und bekam hier eine 
ostoperative Réntgenbehandlung — 2000 r gegen 6 Felder rund um die rechte Hiift- 
5 5 

gelenksgegend mit 165 kV, 6 M.A. und Thoraeusfilter in Teildosen von 250 r, 2 Monate 
spiiter weitere 750 r gegen dieselben Felder. Der Zustand besserte sich schnell; fortlau- 
fende Kontrolluntersuchungen zeigten eine fortschreitende Zunahme des Kalkgehaltes 
und Ausfiillung des Knochendefektes mit neuer Knochensubstanz — Abb. 3. Seit dem 
Jahre 1937 ist der Patient beschwerdefrei und arbeitsfahig. 


Der Fall betrifft also einen 29jahrigen Mann, der vor 1'/, Jahren 
Schmerzen in der rechten Hiifte bekam, die seitdem intermittent andauer- 
ten. Réntgenuntersuchungen zeigten eine zunehmende Destruktion in 
der Trochanterregion — Abb. 1 und 2. Man palpierte hier eine faust- 
grosse, knochenharte Resistenz, und die Operation ergab im Trochanter 
und in angrenzenden Teilen des Femurs einen grossen Destruktionsherd, 
mit markigem Gewebe angefiillt, das die umgebenden Weichteile infil- 
trierte. Die histologische Untersuchung ergab einen zellenreichen Tumor, 
aufgebaut aus retikular geordneten Zellen mit sparlichen kollagenen sowie 
argentophilen Fibrillen — Abb. 4 und 5. Postoperative Réntgenbehand- 
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Abb. 4. A. Das Geschwulstgewebe Abb. 5. A. S. Bei Silberimpragnierung 
baut sich aus retikulir geordneten, mit- werden grazile argentophile Fibrillen 
telgrossen Zellen mit etwas ungleich sichtbar. 


grossen Kernen auf. 


lung. Fortschreitender Riickgang der Knochenveranderungen — Abb. 3. 
Seit 5 Jahren symptomentrei. 

Der Fall wurde als den Ewingschen Sarkomen zugehérig betrachtet, 
zeigt aber in verschiedener Beziehung eimen von diesen abweichenden 
Charakter. Klinisch fallt die lange Anamnese auf — etwa 1'/, Jahre mit 
intermittenten Symptomen — sowie ferner die anscheinend endgiiltige 
Heilung, die trotz der betrichtlichen Dauer der Symptome durch die 
kombinierte chirurgische und radiologische Therapie erzielt wurde. 
Histologisch weicht das Bild von dem des typischen Ewingschen Sarkoms 
dadurch ab, dass die Zellen etwas kleiner sind und nicht das einférmige 
Aussehen und die regelmissig runden Kerne dieses Sarkoms haben; 
nirgends zeigen sie auch nur eine Tendenz zur Ausbildung kapillarer 
tiume, wie man sie beim Uberblick iiber gréssere Gebiete fast stets auch 
bei unreifen Ewingschen Sarkomen sehen kann; schliesslich weisen die 
Geschwulstzellen in unserm Falle eine Ausbildung argentophiler Fibrillen 
aut, die man bei dem typischen Ewing-Sarkom nicht findet. 
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Angesichts des gutartigen Verlaufs kann man sich selbstverstindlich 
fragen, ob wirklich eine geschwulstartige Neubildung vorgelegen hat. 
Histologische Anhaltspunkte fiir die Annahme eines granulomatésen 
Vorganges bestehen indessen nicht; keine Eimlagerung entziindlicher 
Zellen; keine Riesenzellen: keine Fetteinlagerung wie bei xanthomatéser 
Neubildung. Andererseits stimmt das Bild nicht mit einem osteogenen 
Sarkom iiberein, ebenso in kemer Weise mit einem Myelom. Die Méglich- 
keit einer Metastase von einem extraossalen Tumor aus diirfte bei dem 
Verlauf des Falles ausgeschlossen sein. Als Matrix eines primiiren Knochen- 
tumors bliebe somit kaum etwas anderes als die Retikulumzellen des 
Knochenmarks iibrig, und tatsichlich weisen viele Ziige des Bildes auf 
einen Retikulumzellentumor hin: das Aussehen der Zellen, ihre netzfér- 
mige Anordnung und die Ausbildung argentophiler Fibrillen sprechen in 
diesem Sinne, ebenso die Ahnlichkeit, die der Tumor in seinem Aufbau 
mit Fillen von Skelettmetastasen lymphoglandulirer Retikulumzellen- 
sarkome verrit. 

In dieser Auffassung wurden wir durch eme Arbeit von PARKER 
und JACKSON 1939 bestitigt, in der sie die Retikulumzellensarkome als 
einen bis dahin nicht klar abgegrenzten Typ primirer Skelettumoren 
mit charakteristischem klinischem und anatomischem Bilde hinstellten. 
Im gleichen Jahre wurden diese Tumoren als selbstandige Gruppe in das 
Amer. Reg. of Bone Sarcoma aufgenommen. Histologisch sollten diese 
Geschwiilste mit den Retikulumzellensarkomen der Lymphknoten und 
anderen lymphatischen Gewebes iibereinstimmen. Meist haben sie ihren 
Sitz in den Metaphysen der Réhrenknochen, wachsen infiltrierend zur 
Diaphyse hin und brechen oft in die umgebende Muskulatur durch. 
Das Réntgenbild soll nicht pathognomonisch sein: in friithen Stadien sieht 
man nur einen herdférmigen Knochenzerfall, in fortgeschritteneren Fallen 
eine extensive osteolytische Zerstérung des Knochens ohne oder mit 
nur geringfiigiger _Knochenneubildung. Nicht selten kommen Spontan- 
frakturen vor, bisweilen gefolgt von Kallusbildung. Eine periostale 
teizung soll man friih wie spit im Verlauf sehen kénnen. 13 der 17 Fille 
von PARKER und JACKSON betrafen Personen von unter 40 Jahren. Her- 
vorstechende klinische Ziige waren teils der Gegensatz zwischen dem un- 
gestérten Allgemeinbefinden und der starken Zerstérung des Knochens, 
teils und vor allem die verhiltnismiissige Gutartigkeit des Prozesses, die 
im Widerspruch zu den Erwartungen stand, die sowohl das Réntgenbild 
als die Histologie erwecken mussten. Trotzdem viele dieser Falle ein 
Jahr oder linger vor Beginn der Behandlung Symptome gezeigt hatten, 
waren von den 17 Fallen nach 10 Jahren 7 symptomenfrei. In ungiinstigen 
Fallen sahen Parker und Jackson Metastasen in Lymphknoten und 
Lungen, bisweilen im Skelett; in einem Falle beobachteten sie ausserdem 
eine Generalisierung des Prozesses mit Spleno- und Hepatomegalie. 
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Sowohl anatomisch wie klinisch stimmt unser Fall mit diesen Reti- 
kulumzellensarkomen ParKERS und Jacksons iiberein. Gemeinsame 
Ziige sind die histologische Struktur, die Lokalisation des Tumors, die 
Krankheitsgeschichte mit initialen Schmerzen, gefolgt von einer druck- 
empfindlichen Auftreibung, das Alter des Patienten und schliesslich der 
gutartige Verlauf mit etwa 1'/,jihriger Anamnese vor Beginn der Be- 
handlung und Symptomenfreiheit noch 5 Jahre spiiter. 

Vieles spricht dafiir, dass diese Tumoren nur eine regionire Unter- 
abteilung des iibergeordneten Begriffs Retikulumzellensarkom sind. 
Gewisse Unterschiede lassen sich jedoch anfiihren. Die Retikulumzellen- 
sarkome der Lymphknoten haben eine andere Altersverteilung — sie 
treten iiberwiegend bei alteren Menschen auf —, ihre Prognose ist wesent- 
lich ungiinstiger und die Neigung zur Generalisierung grésser. Dies kann 
einen biologischen Unterschied anzeigen. Es ist jedoch auch méglich, 
dass die Ansicht von der relativ giinstigen Prognose der Retikulum- 
zellensarkome des Skeletts mit wachsender Erfahrung revidiert werden 
muss; sowohl Epwarps als KOHLMEYERs spiiter veréffentlichte Fille 
gingen tédlich aus. Es verdient bemerkt zu werden, dass auch die Retiku- 
lumzellensarkome der Lymphknoten urspriinglich als verhaltnismissig 
gutartige Geschwiilste galten (Router). Es ist indessen gut médglich, 
dass die Retikulumzellentumoren des Skeletts eine gréssere Variations- 
breite haben als die entsprechenden Lymphknotentumoren und dass sie 
sowohl verhaltnismassig gutartige wie auch bésartige Spielarten umfassen. 
Ks empfiehlt sich, bei kiinftigen Untersuchungen die Aufmerksamkeit 
auf die mégliche Beziehung zwischen Reifegrad und Verlauf dieser Art 
von Knochengeschwiilsten zu richten. In unserem Falle war der Reifegrad 
ein recht hoher, was méglicherweise den giinstigen Verlauf bedingt hat. 


Der zweite Fall beleuchtet eine differentialdiagnostische Abgrenzung 
der Ewingschen Sarkome in einer ganz anderen Richtung. 


Fall 2. Ingemar L., I'/, Jahre, Radiol. Klin. Tgb.-Nr. 1/1931. Im Juni 1931 — 
der Patient war damals 14 Mon. alt — entstand hinter dem linken Ohr iiber dem Processus 
mastoideus eine weiche und elastische Auftreibung. Ein probeexzidiertes Stiick wurde 
histologisch als ein mitosenreiches Rundzellensarkom angesprochen (1358/31). In der 
Anamnese ist kein Trauma bekannt. Der Kleine wurde an die Radiologische Klinik 
iiberwiesen. Nach Réntgenbehandlung — 6 mal 150 r gegen 3 Felder, 50 em Fokalabstand, 
165 kV, 6 M.A., Thoraeusfilter — ging die Anschwellung zuriick. Zwei Monate spiter 
zeigte sich eine diffuse Auftreibung iiber der linken Skapularregion. Die Réntgenunter- 
suchung — Abb. 6 — zeigte eine grosse Destruktion der Scapula, die die Partie zwischen 
Collum scapulae sowie den oberen und medialen Rand der Scapula umfasste. Ausserdem 
bestanden langgestreckte Destruktionen im hinteren Teil der linken vierten und fiinften 
Rippe. Nach Réntgenbehandlung gegen Scapula und Rippen — 5 mal 230 r, 165 kV, 
6 M.A. 40 cm Fokalabstand, Thoraeusfilter, und 3 Monate spiter weitere 3 mal 230 r 
auf dieselben Felder — ging die Schwellung zuriick und die Destruktionen in der Scapula 
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Abb. 6. I. L. 16.9. 1931. Ausgedehnte De- 
struktion im oberen Teile der Scapulae vom 
Collum bis zur Margo vertebralis. Ausserdem 
Destruktionsherde in der 4. und 5. Rippe. 


Abb. 7. I. L. 27. 5.1932. Ausgedehnte De- 
struktionsherde in den Beckenknochen. 


Abb. 8 I. L. 8.7. 1942. Nach Bestrahlung 
annihernd normale Knochenstruktur. 


Abb. 7. Abb. 8. 


wie in den Rippen zeigten starken Regress. Im Mai 1932 kam der Patient zur Kontroll- 
untersuchung in die Radiologische Klinik. Bei dieser Gelegenheit wurde festgestellt, 
dass er watschelnd ging und das rechte Bein schonte. Bei einer Réntgenuntersuchung 
des Beckens — Abb. 7 — sah man in beiden Beckenhalften ausgedehnte Destruktions- 
herde vom selben Typ, wie sie vorher in Scapula und Rippen beobachtet worden waren. 
Auch hier trat nach Réntgenbestrahlung — 3 mal 225 r, 165 kV, 6 M.A. 40 cm Fokalab- 
stand Thoraeusfilter auf 2 vordere und 2 hintere Felder des Beckenringes sowie 3 Monate 
spiiter weitere 3 mal 190 r, 165 kV, 6 M.A., Fokalabstand 40 cm, */, Cul Al, gegen die 
rechte und die linke seitliche Partie des Beckenringes — ein Regress der Defekte mit fort- 
schreitender Knochenausfiillung ein, und bei der Kontrolluntersuchung im Juli 1942 
war das Bild annihernd normal — Abb. 8. Im August 1932 Sekretion aus dem linken 
Ohr und Verdacht auf Rezidiv im Gehérgang. Der Patient erhielt deshalb Radiumbe- 
handlung aufs Ohr in Form einer Prothese mit 65 mg Ra, Primiarfilter 2 mm Pb, Fokal- 
abstand 3 cm mittels untergelegter Kerrmasse und Balsawood. Zeit 20 Stunden. — Die 
Behandlung wurde an zwei aufeinander folgenden Tagen wiederholt. Bei einer Réntgen- 
untersuchung im September 1932 wurde festgestellt, dass der Wirbelkérper des dritten 
Lendenwirbels keilférmig komprimiert war. Zentral im Wirbelkérper sah man einen 
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Abb. 9. Abb. 10. 


Abb. 9. I. L. 16.9. 1932. Der Wirbelkérper von L III ist keilférmig kompri- 
miert. Zentraler Destruktionsherd. 

Abb. 10. I. L. 12.12.1932. Lanzettférmiger Destruktionsherd im distalen Teile 
der r. Femurdiaphyse 


Destruktionsherd — Abb. 9. Der Patient bekam auf den Lendenwirbel 3 mal 220 r, 
Fokalabstand 40 em, 165 kV, 6 M.A., Thoraeusfilter, und 3 Monate spiter weitere 2 mal 
190 r, 165 kV, 6 M.A., Fokalabstand 40 em, */, Cul Al. Bei Gelegenheit dieser letzten 
Behandlungsserie fand man eine lanzettférmige Destruktion im distalen Teil der rechten 
Femurdiaphyse — Abb. 10. Dieser Herd wurde mit 3 mal 190 r, 165 kV, 6 M.A., 40 em 
Fokalabstand '/, Cul Al, auf ein vorderes und ein hinteres Feld behandelt. — 2 Jahre 
nach Krankheitsbeginn wurde festgestellt, dass die rechte Niere vergréssert — Abb. 11 — 
und das Nierenbecken durch einen in der unteren und mittleren Partie der Niere loka- 
lisierten expansiven Prozess deformiert war — Abb. 12. Auf den Verdacht hin, dass die 
Nierenvergrésserung durch eine Metastase bedingt sei, wurde die Niere mit 5 mal 125 r, 
165 kV, 6 M.A., 40 em Fokalabstand, '/, Cul Al, gegen ein vorderes, ein laterales und ein 
hinteres Feld behandelt. — Auch die Nierenverinderung zeigte nach der Réntgenbe- 
handlung einen gewissen Regress — Abb. 13. 

Wahrend der ganzen Krankheitsdauer war der Patient lebhaft und munter und 
wuchs normal. Die Anzahl der roten und weissen Blutkérperchen war normal; eine 
Differentialzihlung wurde nicht gemacht. Bei der kiirzlich vorgenommenen Nachunter- 
suchung — Juli 1942 — war der Junge wohlauf. Die Réntgenuntersuchung des Skeletts 
zeigte jetzt eine fast vollstindige Restitution. Eine jetzt vorgenommene Cholesterin- 
untersuchung des Blutes ergab den Wert von 193 mg%. 

Das histologische Bild bei der Probeexzision aus dem Warzenfortsatz zeigt bei Nach- 
untersuchung ein Gewebe, das sich im wesentlichen aus dichtgelagerten gleichférmigen 
Zellen mit zahlreichen Mitosen aufbaut — Abb. 14. Die Zellkerne sind rund oder leicht 
oval; das Protoplasma ist spirlich und es sind keine distinkten Zellgrenzen zu sehen. 
Wo die Zellen weniger dicht liegen, sind sie durch Cytoplasmafortsitze miteinander 
verbunden. Bei Silberfarbung erscheint ein lichtes Netz argentophiler Fibrillen. Der 
Reichtum an Mitosen und die Zelldichte kénnten gut mit einem malignen Tumor vom 
Typus der Rundzellensarkome iibereinstimmen. Andere Ziige des Bildes sprechen indessen 
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Abb. 11. Abb. 12. 


Abb. 11. I. L. 7. 10.1933. Ubersichtsbild des Bauches mit stark vergréssertem r. 
Nierenschatten. 

Abb. 12. I. L. 10. 10. 1933. Urogramm (20 Min. nach Kompression). Deformation 
und Aufwirtsverlagerung des r. Nierenbeckens. 


gegen diese Méglichkeit. Ein auffallender Zug sind nimlich zahlreiche eosinophile Leuko- 
cyten, die das Gewebe in Streifen durchziehen oder kleinere Herde bilden. Ferner sieht 
man hier und da vereinzelte mehrkernige Riesenzellen, deren Kerne bisweilen kranz- 
férmig lings der Peripherie der Zelle gelagert sind — Abb. 15. Die Riesenzellen sehen 
nicht wie Osteoklasten aus; ihre Kernstruktur ist dieselbe wie in den umgebenden Zellen. 
Keine Anzeichen von Phagocytose, keine Schaumzellen. Nirgends zeigen die Zellen ein 
vakuolisiertes Cytoplasma. In einzelnen Gebieten ist das Gewebe abgestorben. Die 
eosinophilen Leukocyten und die Riesenzellen verleihen dem Bilde trotz Zelldichte und 
Mitosenreichtums einen granulomatésen Charakter. 


Der Fall betrifft also einen Jungen, der mit 1l'/, Jahren eine Auf- 
treibung des linken Warzenfortsatzes hatte. Die Probeexzision ergab 
die Diagnose Sarkom. Im weiteren Verlauf multiple Skelettdestruktionen, 
und zwar in der linken Scapula (Abb. 6), Rippen (Abb. 6), im Beckenring 
(Abb. 7), im rechten Femur (Abb. 10) und in der Wirbelsiiule (Abb. 9), 
sowie eine Vergrésserung der rechten Niere (Abb. 11, 12 und 13). Die 
Skelettverinderungen traten nacheinander im Verlauf von drei Jahren 
auf, doch trat jedesmal nach Réntgenbehandlung recht bald ein Regress 
mit Restitution der Knochenstruktur ein (Abb. 8). Die Nachuntersuchung 
des histologischen Praparats zeigte ein Gewebe, das mit seiner Zelldichte 
und seinem Mitosenreichtum zwar den Eindruck einer Geschwulst er- 
weckte (Abb. 14), durch den starken Einschlag an eosinophilen Leuko- 
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cyten und einzelne mehrkernige Riesen- 
zellen aber ein granulomatéses Gepriige 
erhielt (Abb. 15). 

Das histologische Bild deckt sich 
durchaus mit einer Erkrankung, die 1940 
von Orant und ExrRuicu unter dem Na- 
men »solitiires sarkomihnliches Granulom» 
sowie von LICHTENSTEIN und JAFFE unter 
der Bezeichnung »eosinophiles Granulom» 
ausfiihrlicher beschrieben worden ist; die 
letztere Benennung hat sich eingebiirgert. 
Erstmalig ist dieser Zustand jedoch von 
SCHAIRER (1939) beschrieben worden, der 
ihn als eosinophile Osteomyelitis bezeich- 
nete; kurze_ kasuistische Mitteilungen 
haben friiher Finzi (eosinophiles Myelom) 
und Mignon (eosinophiler Granulations- 
Abb. 13. I. L. 8. 7.1942. Uro- tumor im Stirnbein) sowie spiter HATCHER 
(20 Mle. wach. Kengee- geliefert. Die Krankheit ist iiberwiegend 
sion). Die Deformation und Auf- bel Kindern, meist Knaben, beobachtet 
wirtsverlagerung des r. Nieren- Worden; ihren Sitz hatte sie im Schadel- 
beckens weniger stark als bei der dach, im Warzenfortsatz, in den Rippen, 

Untersuchung vor 9 Jahren. jm Sternum, im proximalen Teil des 

Femur, in der Scapula und im Radius. 
Sie tritt als wohlbegrenzte Lasion auf, beginnt in der Markhohle, hat 
die Tendenz, sich auszubreiten, den Cortex zu durchbrechen und die 
umgebenden Weichteile zu infiltrieren. Klinisch zeigt sie sich als 
eine schmerzhafte, druckempfindliche Auftreibung des Knochens, nicht 
selten findet sich ein Trauma in der Anamnese. Das Réntgenbild zeigt 
eine scharf begrenzte, unregelmissige Destruktion des Knochens, oft mit 
periostaler Knochenneubildung. Klinisch und réntgenologisch soll die 
Krankheit den Eindruck einer sarkomatésen Neubildung machen, und 
auch das histologische Bild erweckt bisweilen den Eindruck einer Ge- 
schwulst; die Méglichkeit eimes undifferenzierten Ewingschen Sarkoms 
wird in einem der Falle Orants und Enruicus erértert, und einer der 
Faille LicHTENSTEINS und JAFFES bekam auf die Diagnose Sarkom post- 
operativ Réntgenbehandlung. Histologisch kennzeichnet sich das Bild 
durch eine dichte Proliferation histiocytarer oder retikuloendothelialer 
Zellen, mitunter bestehen Anzeichen von Phagocytose, ferner sieht man 
eine starke, diffuse oder streifige Kinlagerung von in der Regel eosino- 
philen Leukocyten; auch mehr oder weniger zahlreiche mehrkernige 
Riesenzellen kommen vor. In manchen Fallen war die értliche Eosino- 
philie mit einer Bluteosinophilie oder mit einer Vermehrung der eosino- 


es 
ee 
, 
| & 


ZUR DIFFERENTIALDIAGNOSTIK DER EWINGSCHEN SARKOME 77 


Abb. 14. I. L. Das Gewebe baut sich Abb. 15. I. L. In anderen Gebieten sieht 
auf aus dichtliegenden, gleichférmigen man vereinzelte mehrkernige Riesenzellen 
Zellen mit zahlreichen Mitosen. und eine streifenférmige Infiltration 


eosinophiler Leukocyten. 


philen Elemente im Sternalpunktat verbunden. Exzidierter Lymph- 
knoten in einem Falle ScHatrers zeigte Einlagerung eosinophiler Leuko- 
cyten im Randsinus. Die Atiologie ist dunkel; die bakteriologische Unter- 
suchung hat in den Fallen, in denen sie ausgefiihrt wurde, ein negatives 
Ergebnis gehabt; Uberimpfung auf Meerschweinchen sowie Bakterien- 
farbung an Schnitten waren ergebnislos. LICHTENSTEIN und JAFFE 
ziehen die Méglichkeit emer Virusinfektion in Betracht; das histologische 
Bild kann mit Riicksicht auf die proliferativen Reize, die gewisse Vira 
ausiiben, in diesem Sinne sprechen. ScHAIRER unterstreicht die Bedeutung 
des Traumas als initialer Faktor, im Verein mit einer besonderen Reak- 
tionsweise des kindlichen Skeletts; prinzipiell denselben Standpunkt 
nehmen OTANI und ExRuicH ein. Die Prognose ist giinstig. Die Heilung 
geschieht durch Kallusbildung und Fibrose. Manche Fille sind spontan 
geheilt, andere nach oértlicher Auskratzung. Réntgenbehandlung ist nach 
JAFFE zur Anregung der Heilung oder zur Vorbeugung von Rezidiven 
angezeigt. Radikale chirurgische Eingriffe sind unter keinen Umstinden 
am Platze. 
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Unser Fall stimmt seiner histologischen Struktur nach durchaus 
mit einem eosinophilen Granulom iiberein, ebenso passen zu einem solchen 
das primiire Auftreten im Schiidelknochen, das Alter des Patienten 
und der gutartige Verlauf. Indessen weicht der Fall insofern ab, als 
der Krankheitsprozess generalisiert war, mit multiplen Destruktions- 
herden im Skelett und mit einer Beteiligung der rechten Niere. In allen 
friiher beschriebenen Fallen war das Granulom solitir. Unser Fall hat 
dadurch eine auffallende Ahnlichkeit mit emer anderen granulomatésen 
Skelettaffektion, namlich mit der Schiiller-Christianschen Krankheit. 

Kine Beziehung zu Schiiller-Christian wird von allen Autoren, die 
Fille von eosinophilem Granulom beschrieben haben, abgelehnt. Unserer 
Meinung nach ist die Ahnlichkeit jedoch in vieler Hinsicht gross, und 
durch den hier mitgeteilten Fall tritt sie noch schirfer hervor. Beide 
Krankheiten befallen hauptsichlich Kinder und Jugendliche; beide 
treten besonders in Schiidelknochen auf, namentlich in solchen, die 
Traumata ausgesetzt sind; nicht selten ist in der Anamnese beider Krank- 
heit ein Trauma zu verzeichnen: das histologische Bild zeigt in beiden 
Fiillen eine Proliferation histiocytirer Elemente; viele Fille der Schiiller- 
Christianschen Krankheit weisen eine ausgesprochene Gewebseosino- 
philie auf (HENscHEN, HEINE, FRAseR, WATJEN u. a.), manche 
auch einen erhdhten Gehalt eosinophiler Zeller im Blut (Lanporr; hier 
Schrifttumsnachweis). Bei manchen Fallen von Schiiller-Christian sieht 
man xanthomatése Infiltrate im lockeren Bindegewebe und Fettgewebe, 
mit Vorliebe im retroperitonealen, perisuprarenalen und vor allem im 
Nierenhilusgewebe (HENSCHEN, Hetne). Unser Fall zeigte eine Ver- 
grosserung der rechten Niere und eine Deformitit des Nierenbeckens, 
bedingt durch einen expansiven Prozess im unteren und mittleren Teil 
der Niere; es ist denkbar, dass hier eine granulomatése Infiltration des 
Hilusbindegewebes vorliegt. Das Fehlen eines Diabetes insipidus und 
Exophthatmus schliesst kemeswegs einen Schiiller-Christian aus; es sind 
viele monostotische Falle dieser Krankheit bekannt, auch Fille, die dem 
unsern analog sind (HENSCHENS Gruppe [V: multiple Skelettveriinderun- 
gen ohne Exophthalmus und ohne Diabetes insipidus). 

Ein Unterschied zwischen den beiden Krankheiten liegt imdessen 
im histologischen Bilde, das bei dem eosinophilen Granulom keinen 
xanthomatésen Charakter hat. Dieser Unterschied braucht jedoch keine 
wesentliche Bedeutung zu besitzen. Die Schiiller-Christiansche Krank- 
heit gilt heute ja ziemlich allgemein als eine granulomatése Skeletterkran- 
kung mit einer sekunddéren Lipoideinlagerung im Granulationsgewebe. 
Es sind mehrere Fille dieser Krankheit beschrieben worden, m denen eine 
friihe Probeexzision keine Xanthomzellen ergeben hatte, die aber bei der 
spiteren Sektion gleichwohl das typische Bild zeigten. Besonders be- 
zeichnend ist ein von HEINE beschriebener Fall: bei zwei histologischen 
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Untersuchungen ergab sich am ehesten ein myelomartiges Bild mit 
finlagerung zahlreicher eosinophiler Leukocyten, doch ohne Schaum- 
zellen; erst spiter entwickelte sich ein typischer Schiiller-Christian. Dieser 
Fall hat direkte Beziehung zu dem unseren, da auch hier die Méglichkeit 
eines Myeloms erwogen werden konnte. Andererseits gibt es eosinophile 
Granulome mit einer Fetteinlagerung im Gewebe; sie war jedoch nicht 
doppelbrechender Natur wie bei der Schiiller-Christianschen Krankheit. 
Der Cholesteringehalt des Blutes ist naturgemiiss nur in wenigen Fallen 
von eosinophilen Granulomen bestimmt worden; in Hatcuers 3 Fillen 
war er normal, in einem Falle Scmarrers dagegen erhdht (265 mg). 
In unserem Falle wurde der Cholesteringehalt erst bei der Nachunter- 
suchung bestimmt und war bei dieser Gelegenheit normal. Eine Hyper- 
cholesteriniimie findet sich andererseits laut LANDOFF nur etwa in der 
Halfte der Falle von Schiiller-Christanscher Krankheit. Der Verlauf 
war bei dem eosinophilen Granulom durchweg gutartig und die Prognose 
giinstig: dies bedeutet jedoch keinen absoluten Gegensatz zur Schiiller- 
Christianschen Krankheit, bei der nur etwa ein Drittel der Falle einen 
tédlichen Verlauf nimmt. Zugegeben sei, dass es sich bei Schiiller-Christian 
meist um eine generalisierte Skelettkrankheit handelt, wahrend das eosi- 
nophile Granulom in der Regel solitiér ist; Exophthalmus und endokrine 
Stérungen sind bei Schiiller-Christiar haufig, bei eosinophilen Granulomen 
hingegen nie beobachtet worden. Die kasuistische Kenntnis der letzteren 
ist jedoch noch beschriinkt; unser Fall bildet mit seinen generalisierten 
Verinderungen ein vermittelndes Glied zwischen den beiden Krankheiten, 
und es ist gut méglich, dass spiter auch Faille mit den iibrigen Symptomen 
zur Beobachtung kommen werden. 

Aut Grund der obigen Ausfiihrungen erscheint es uns richtiger, anstatt 
der Unterschiede die Ahnlichkeiten zwischen dem eosinophilen Granulom 
und der Schiiller-Christianschen Krankheit zu betonen. Von unserem 
Falle ausgehend, verhalten wir uns vorliufig abwartend zu der Frage, 
ob das eosinophile Granulom eine selbstindige Krankheitsentitiit und 
eine neue Krankheit ist. Es ist denkbar, dass der Zustand nur eine Phase 
in der Entwicklung der Schiiller-Christianschen Krankheit oder eine 
Spielart, vielleicht eine besonders gutartige Spielart dieser Krankheit 
darstellt. Die eosinophilen Leukocyten kénnen entweder der Ausdruck 
einer speziellen Reaktion auf ein infektidses Agens sein oder eine Reaktion 
gegen eine Ablagerung gewebefremder Stoffe im Granulationsgewebe 
bedeuten. 


Im Laufe der Jahre hat sich zweifellos eine bestimmte Tendenz 
bemerkbar gemacht, diagnostisch dunkle Tumoren zur Gruppe der 
Ewingschen Sarkome zu stellen. Wie einleitend schon betont wurde, 
beruht dies letzten Endes auf unserer mangelnden Einsicht in die Histo- 
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genese dieser Tumoren und der dementsprechenden Unsicherheit hin- 
sichtlich ihrer Abgrenzung. Dies beleuchtet auch die urspriingliche Dia- 
gnose in den vorstehend beschriebenen beiden Fallen. Die Faille sind in 
erster Linie geeignet, praktisch wichtige differentialdiagnostische Pro- 
bleme zu erértern, und zwar einmal die Abgrenzung der Ewing-Sarkome 
gegen andere Knochengeschwiilste, zum anderen ihre Unterscheidung 
von gewissen granulomatésen, geschwulstihnlichen Knochenprozessen. 
In zweiter Linie kénnen sie zu einer Nachpriifung unklarer Falle von 
Knochentumoren anreizen. Eine kombiniert klinische und anatomische 
Priifung kann zu einer Verfeinerung der Diagnostik auf diesem ‘usserst 
schwierigen Gebiete und zu einer richtigeren Beurteilung von Prognose 
und Therapie fiihren. 


ZUSAMMENFASSUNG 


Primire Retikulumzellensarkome des Skeletts und die sog. eosinophilen Granulome 
kénnen differentialdiagnostische Schwierigkeiten hinsichtlich der Abgrenzung von den 
Ewingschen Sarkomen bieten. Die Verff. beleuchten dies an zwei Fiillen, in denen die 
korrekte Diagnose erst bei einer anatomischen und klinischen Nachpriifung gestellt wurde. 
In Anlehnung an die Faille wird das anatomische, réntgenologische und klinische Bild der 
primiren Retikulumzeliensarkome und der sog. eosinophilen Granulome erértert. 


SUMMARY 


The differentiation of primary reticular cell sarcoma and so-called eosiniphilic 
granuloma of bone from Ewing’s tumor may be attended with certain difficulties. This 
point is illustrated by two cases in which the correct diagnosis could not be made until 
supplementary anatomic and clinical examinations had been conducted. In connection 
with these cases, mention is made of the anatomic, roentgenologic and clinical picture 
presented by primary reticular cell sarcoma and so-called eosinophilic granuloma. 


RESUME 


Les sarcomes réticulo-cellulaires primitifs du squelette et les granulomes dits éosi- 
nophiles peuvent, au point de vue du diagnostic différentiel, étre difficiles & séparer des 
sarcomes d’Ewing. Deux cas, ot le diagnostic correct ne fut posé que lors d’un examen 
anatomique et clinique de controle, servent aux auteurs a illustrer ces difficultés. Et 
& l'occasion de ces cas ils discutent le tableau anatomique, radiologique et clinique des 
sarcomes réticulo-cellulaires primitifs et des granulomes dits éosinophiles 
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Nachtrag zur Korrektur. Nach Drucklegung unserer Arbeit wurde uns ein Aufsatz 
von GREEN und Farser bekannt, »Eosinophilic or solitary granuloma of bone», erschie- 
nen im Journ. of Bone a. Joint Surgery, Juli 1942 und uns in einem Referat des von der 
Amerikanischen Gesandtschaft in Stockholm herausgegebenen Medical Letter for Doc- 
tors, Druggists and Scientists zugiinglich. GREEN und FarsBers Material umfasst nicht 
weniger als 10 Fille, simtlich Kinder unter 12 Jahren betreffend. Bei der Nachunter- 
suchung 3—10 Jahre nach der Diagnose waren 9 dieser Patienten gesund, einer war 
inzwischen verstorben, doch waren keine Einzelheiten in diesem Falle bekannt. Die 
Heilung trat nach Réntgenbehandlung oder értlicher Auskratzung bald ein. Betreffs der 
Natur der Krankheit stehen die amerikanischen Autoren auf demselben Standpunkt 
wie wir, nimlich dass es sich bei dem sog. eosinophilen Granulom nicht um eine neue 
Krankheitsentitit, sondern um eine Abart der Schiiller-Christianschen Krankheit 


handelt. 
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FROM THE CLINIC OF THE ANTONI VAN LEEUWENHOEKHUIS IN AMSTERDAM 
(HIRECTOR: DR. W. WASSINK) 


THE »~SUPERVOLTAGE» ROENTGEN INSTALLATION 
IN THE ANTONI VAN LEEUWENHOEKHUIS'! 
5th communication 


Preliminary clinical results 


Dr. D. den Hoed 


After our report in the first four communications on the construction 
of the supervoltage-Roéntgen apparatus at the Antoni van Leeuwen- 
hoekhuis, and the physical and biological observations made with it. 
we will now, as a preliminary conclusion of this series, communicate the 
clinical experiences. It goes without saying that a period of 2', years 
is too short to attain definite results and to draw binding conclusions. 
From our experiments, given in the 4th communication, it appeared 
that the human skin stands a high dose of ultrahard rays. 

Skin-reaction. In table [ we sum up our experiences with 65 patients 
concerning the relation between dose, size of field and period of radiation 
on the one hand, and reaction on the other hand. 

The dose per minute was constantly a 


Table I 


id Duration of . Stroug Epidermitis Epidermitis 
cic 
treatment Erythema sicea exsudativa 
| 10—16 days r 2500 2700 
1D 15 «eM 17-—-25 2000 r 24900 
26—3) 2500 r 3000 r $200 1 
10-16 davs 1700 r 1900 r 
0 20 eM 1900 r 820) 2700 r 


It is obvious that this table, just like this entire research, has only 
temporary value. A more extensive experience will be necessary to fix 
these figures definitely, whilst also individual and local differences in 
sensitiveness will have to be taken into account. 


' Submitted for publication Sept. 21, 1942. 
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General reaction. In spite of the application of large fields (15 x15 or 
20 x 20 cM), and high daily doses (often 300 ra day) only a relatively small 
number of patients showed radiationsickness, and mostly in a slight 
degree. We namely found in 80 % of the patients radiated, no or very 
slight, in 10 °% moderate and in 10 % serious signs of radiation-sickness, 
which serious signs consist in violent vomiting and great depression. 

The blood, too, was controlled. Just as in the case of the normal depth 
therapy we see a decrease in the number of leucocytes with nearly always 
relative ly mphopeaia and a relatively increasing number of stabcells. The 
red-blood-picture reacted in a considerably less constant w: ay, though in 
radiating we mostly observed an increasing number of retic ulocytes. 


Reaction of the tumour. Macroscopically and microscopically we saw 
the same changes as appear in ordinary depth therapy. 

In some cancers of the cervix uteri we took biopsies at intervals of a 
few days. Already after only a week’s treatment did we observe in the 
microscope distinct radiation changes, characterised by cellular and 
nuclear swelling, vacuolisation, pye nosis, karyorhexis, formation of giant 
and of clumping nuclei, progressing differentiation, etc. After a fortnight 
mostly only tumour-cell-rests which no longer made a viable impression 
remained amidst inflamed connective tissue. 


results. The first year during which the apparatus 
operated, > patie nts were treated. 

It was our aim to determine as soon as possible whether or not the 
supervoltage Roentgenrays were a definite therapeutic gain. For this 
purpose we selected patients in whom, by treatment with the ordinary 
methods, according to our experience, no lasting improvement might 
be expected. 

The treatment of a similar group of patients will sooner show us the 
therapeutic superiority of the ultrahard roentgenray treatment than the 
comparison of two relatively favourable groups, treated on the tines of the 
two methods to be compared, because in this case the statistic working 
up of the material requires the groups to be large in number and the 
observation to cover a considerable period. 

Although, in making a similar selection, one would expect to find 
plenty of patients from whom one may choose a sufficient number, the 
necessity to exclude those who show distinct signs of generalisation, 

- an absolute obstacle to success of every local treatment greatly 
limited our material, just like the obvious condition that the patients 
should have sufficient resistance to stand the radiation and should have 
a sufficiently long lease of life to undergo the entire treatment. 

Consequently our patients were all suffering from very far advanced 
although still somewhat locally restricted tumours, or belonged to a 
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class with malignancies very unfavorable situated for radiotherapy, 
such as cancer of the esophagus, vesica, rectum or lung. 
In table II the grouping and the results attained are shown. 


Table II 


No favourable Temporary Provisional 
cffect improvement cure 
Cancer of Cervix uteri 23 10 8 (2 alive) a) 
Vesica and prostata . 8 4 2 > 
Esophagus 16 6 10 (2 surviving 0 
longer than 
1's year) 
Rectum . 11 7 4 0 
Lung ‘ ‘ 4 2 2 0 
Other organs. . . -_ 4 3 2 1 0) 
Total 6D 31 27 7 


Out of the 23 patients suffering from carcinoma of the uterus, who 
were all considered to be incurable by the ordinary methods, and had for 
a part already recurred after the normal radiological treatment, 11 be- 
longed to a late third stage, 6 to the fourth stage and another six showed 
very great diffuse recurrences after operation. Of 11 patients in the third 
stage, 4 were provisionally cured (2'),—I'/, years) and one ameliorated 
(still alive). Of the patients in the fourth stage one is cured for the time 
being (1'/, years). None of the diffuse relapses after operation was cured 
and only one is now alive in an improved condition. 


Historia Morln 12651: A woman, 43 years of age, flowing profusely for more than 
six months, has pain in abdomen, loins and legs; general condition regressive. Locally: 
a great ulceration, accompanied with highly enlarged cervix, is found. All vaults oblitera- 
ted; massive infiltration of left parametrium, right parametrium short en tense. On 
cystoscopy the trigonum vesicae appeared to be nodulous and oedematous with occasio- 
nal fibrinous membranes. Histology: »ca. solidum». 

In addition to a subnormal radiological treatment (4000 mghr. Rak] against the 
portio and 1 400 mghr intrauterine) an ultrahighvoltage irradiation was given from | 
March to 19 March 1940, on account of the massive infiltration of the left parametrium; 
2 600 r in air was administrated via an abdominal field of 20> 20, and 2 000 r in air via 
a sacral field. The treatment was well tolerated with exception of a slight proctitis and 
cystitis. 

After more than a year patient is subjectively symptomfree; only shortened and some- 
what thickened parametria give evidence of the previous affection. 

Historia Morbi 11620: A woman, forty years of age, who had observed bleeding 
and discharge for three months and soon complained of pain in back and left hip, while 
she grew obviously lean and was continuously feverish. The portio has changed into a 
large nodular, easily bleeding tumour, massively infiltrating the left parametrium up to 
the pelvis wall. 

Path.anat.: »polymorphous carcinoma planocellulare». 
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In addition to the normal radiumtreatment (4 000 mghr against the portio and 2 600 
mghr intrauterine) she got from 22 March to 5 May 1939 ultrahard Réntgen irradiation 
via two sacral and two abdominal fields of 15 x 15 em, which were all charged with 2 i00 r 
(in air) except the left abdominal field, which received only 1 200 r (in air). 

Although patient remained feverish for a long time, she recovered completely; how- 
ever, both parametria remained very tense (last report 21—6— 42). 


Historia Morbi 11639: A woman, 56 years old, who had had for six months pain 
in the abdomen and moreover blood-stained discharge. A nodular tumour of 4 em in 
diameter, involving the vaginal walls, was found at the portio. 

Path.anat.: »epidermoidea of mucous membrane type». 

Temporarily in better condition after normal irradiation (31—3 to 13-——4—’39), 
but in Dee. °39 there appeared to exist a massive paravaginal recurrence on the right 
side and at the portio. Ultrahard Réntgen irradiation was administered, in which 1 500 r 
(in air) was applied via 4 fields of 1515 em (in front and back, left and right laterally). 
After this treatment patient got a recto-vaginal fistula, which, however, closed spon- 
taneously. 

At the end of March 1942 she was in an excellent condition, locally and generally. 


Historia Morbi 12648: A woman, 35 years old, who has had flowing for six months 
accompanied with pain in her back. A large portio-tumour with involvement of the vagina 
and infiltration of both parametria is locally found. Right parametrium massively infiltra- 
ted. Nodular trigonum vesicae with fibrinous membranes. 

Normal Radium- and Réntgen irradiation did not lead to recovery. An extensive in- 
filtration of the right parametrium, occasioning pain in the leg, was observed: from 
5—6 till 29—6— 39 the right half of the pelvis was treated via three fields of 1515 em 
(abdomen on the right side, sacrum right, hip right) with 2 400 r in air. 

After a strong epidermolysis patient recovered (last statement middle 1942), although 
with indurative oedema of the skin and the deeper tissues. 


Historia Morbi 12687: A woman, 45 years of age, who has been flowing for six 
months and is generally ill-conditioned (emaciated and anaemic). Large tumour, partly 
ulcerous, partly subepithelial, at the portio uteri involving the vagina as far as 4 em from 
the introitus vaginae. The tumour (diameter about 8 cm) extends to the R pelvis wall. 
Polypous oedema of trigonum vesicae with R hydronephrosis. 

Path.anat.: »ca solidum». 

Ultrahard Réntgenirradiation from 19 March to 4 April °39. Frontfield 2020 em 
3.000 r in air, backfie!d 20 x 20 em 2 600 r in air. In addition, at the end of the treatment, 
a moderate dose of radium (2 000 mghr RaFl against the portio and 2 500 mghr intraute- 
rine), though the tumour had then disappeared already. 

Cured middle 1942; right parametrium only tense. 


Out of the 7 patients suffering from carcinoma vesicae one was cured. 
Only one of the patients was suffering from carcinoma of the prostate 
and has been cured for the time being (2 years). 

Historia Morbi 11868: A woman, 70 years of age, had complained for three months 
of frequent and painful miction with blood in the urine. There was a tumourmass of 4 cm 
in diameter on the backwall of the bladder, complicated with a serious fibrinous cystitis. 

Histologically »probably carcinoma»; clinically it was interpreted as »undoubtedly 
carcinoma». 

In August’ 39 it was irradiated with fields of 20x20 em, a sacral as well as an 
abdominal field. Sacral 1 900 r in air, abdominal 2 200 r in air. 
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Apart from epidermolysis between the buttocks and of the vulva no important 
troubles owing to the treatment. Recovery at the beginning of 1942 (cystoscopically 
verified at the end of *41). 

Historia Morbi 9085: A man, 62 years of age, who has complained for six months 
of increasing pain in back and loins, spreading towards the right leg; frequent miction, 
feeble jet of urine, and emaciation. There appeared to be a very solid, small, completely 
fixed, slightly nodulous prostate with a very solid extension to the left backwards; to the 
right of the gland the tissue was tense. 

After an unsuccessful intratumoral Radium treatment (June °39, 2880 mghr RaEl) 
there arose later on a large infiltration in the left fossa iliaca. Therefore ultrahard Réntgen 
irradiation was administered from 30 Jan. till 15 Febr. “40 via a front- and a backfield 
(15x15 em); frontfield 3.000 r in air, backfield 2 800 r in air. 

Clinically cured middle 1942; sometimes a little blood with the stool. 


In the remaining groups not a single cure was — although an 
improvement was freque ‘ntly observed, especially in patients suffering 
from cancer of the esophagus, in whom repeatedly diffic ‘ulties in swallowing 
were temporarily improved whilst in one case of lung cancer a stationary 
state has been reached since I'/, year. 

It goes without saying that these results only give a provisional 
impression but we may assert that the palliative effect of supervoltage 
Roentgen therapy is favorable, and that in the case of very advanced 

carcinoma cervicis uteri greater improvements and more clinical cures 
were observed than might have been expected considering our extensive 
experience with the exceptionally bad material, while the provisional 
cures in the group of the vesical and prostatal cancers may in fact be 
called encouraging. 

Our experience is naturally insufficient to pronounce a final and deci- 
sive opinion; to do so treatment of a much larger number of patients of 
all the groups we experimented on now, will be necessary. Moreover it 
may be expected that by improving this radiation method and by 
exploiting every possibility (extreme dosage, combination with radium, 
ete.) the results may become better. 

In this field a great and glorious task awaits those who are able to 
devote their efforts to this therapy. 


Conclusion. In summing up we may consequently state that the 
human skin stands a high dose of ultrahard Réntgen r: iys, and that the 
patient’s general reaction appears to be moderate. The local effect on 
the tumour offers no fresh points of view. 

The provisional results of this treatment are encouraging for patients 
with far-advanced cancers of the cervix uteri, and some results with other 
groups of patients point to the probability that this therapy will in the 
long run prove to be of great importance. 
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At the end of this series of 5 communications on supervoltage Réntgen 
therapy it may be useful to give a short connected survey and add some 
remarks. 

In the first communication the physical significance of the appli- 
cation of supervoltage in therapy was discussed. 

As possible advantages the following items were stipulated: 

1° the greater penetrating power; 

2° the greater depth- -dose in water; 

*° the possibility of using smaller fields in practice; 
4° the smaller volume-dose; 

5° the flatter isodose curves; 

6° the higher output of radiation; 

7° the change of quality in deeper lays. 


In the second communication the relation between the first and the 
second point was explained on the basis of measurements, whilst the 
fourth and fifth points were likewise tested. It appeared that in spite of 
the greater penetrating-power the relative intensity at a depth of 10 cM 
increases only slightly, which increase however becomes greater at more 
deeply situated layers. The smaller the field, the greater will be the rela- 
tive intensity. This confirms the advantage of ultrahard Roéntgen rays 
mentioned under 3°. We were also able to determine the flattening of the 
isodocurves with higher tension, which is closely connected with item 2°. 
Still the importance of these advantages ought not to be overrated be- 
cause the dimensions of the human body are rarely such as to enable this 
stronger depht-effect to be of great value. 

From the biological experiments with Drosophila-eggs, mice and the 
human skin, mentioned in the 3rd and the 4th communication, it appeared 
that the ultrahard rays are tolerated in higher doses than rays generated 
at 200 KV. An important restriction must however be made with regard 
to the dosimetry. Though the measuring was done in accordance with the 
present state of science, by using dosimeters standardized with ionisation- 
chambers manufactured from airwall-material of sufficient thickness, 
[ consider dosimetry still too uncertain to attach conclusive value to 
these biological observations. Besides it will be necessary to include in 
our research more biological objects of great diversity, among which in 
the first place tumour-tissue. 

In our last (5th) communication the clinical results were found to be 
sufficiently encouraging to carry on energetically with these researches. 
We may remark that the relative ly sm: all general effect we observed in 
the ultrahighvoltage therapy, is possibly connected with the smaller 
volume-dose, connected with the smaller sideward straying. 

In the latter part of the first communication the construction and 
installation of apparatus and tube in the Antoni van Leeuwenhoekhuis 
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was discussed. It may be expected that both apparatus and tube and 
installation will be improved ‘and simplified in course of time. One of 
the first improvements will be the construction of a tube admitting of a 
higher current, through which the intensity of the rays will be propor- 
tionately increased so that the radiation-periods will become shorter and 
consequently better tolerated by the patients. (At this moment a daily 
radiation-time of 30 to 60 minutes is still necessary.) 

It is also not improbable that modification of the plant, by which 
the anode of the tube might be earthed, will simplify the accessory pro- 
tective measures and render it practicable to diminish considerably the 
skin-focusdistance (now 125 cM), through which the radiation-output 
is better utilized. It is moreover to be expected that the last word in 
technics has not yet been spoken and that besides the obvious alterations 
depicted above, even more radical changes will increase the possibilities 
of this promising therapy. 

To quote Somanp [ am convinced that this therapy has come 
to stay. 


SUMMARY 


A short account on the experience with ultrahigh-tension réntgen therapy, in which 
it is stated that encouraging results have been obtained in some groups of patients, 
specially with far-advanced tumours of the cervix uteri. 

The significance of the physical-technical details of the ultrahard réntgenrays and 
the remarkable results of the biological and clinical experiments are discussed, finally the 
future possibilities of this therapy are mentioned. 


ZUSAMMENFASSUNG 


Ein kurzer Bericht iiber die vorliufige Erfahrung der Ultrahochspannungs-Réntgen- 


therapie, wobei ermutigende Ergebnisse bei einigen Gruppen Pat’ vor allem bei 
denen mit weit fortgeschrittenen Kollumkarzinomen, festgestel!’ «een. 
Die Bedeutung der physikalisch-technischen Einzelheiten de’ harten Réntgen- 


strahlen und die beachtenswerte Ergebnisse der biologischen und klimschen Experimente 
werden erértert. Zum Schluss sind die zukiinftigen Méglichkeiten der heutigen 
Apparatur betrachtet worden. 


RESUME 


L’auteur soumet un rapport sur l’expérience acquise avec la thérapie des rayons 
roentgen de super-haute-tension, constatant des résultats encourageants dans quelques 
groupes de malades, surtout dans celui avec des cancers du col utérin avancés. 

La valeur des détails physiques et techniques des rayons de super-haute-tension, les 
résultats remarquables des expérimentations biologiques et cliniques et finalement les 
possibilités futures de l'appareil décrit sont discutés. 
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